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On Symbols for Units of Measurement 


ARIOUS standardizing and publication agencies 

in the sciences and engineering have recom- 
mended or adopted lists of “abbreviations” for the 
names of units of measurement. None of the lists, 
even the most recent ones, seem to have been com- 
piled with much regard for the view that these “ab- 
breviations” may be usefully employed as physical 
symbols, in the sense that they may be incorporated 
in physical equations in exactly the same manner as 
are the letter symbols for physical quantities and the 
numerical symbols; moreover, that these symbols (ab- 
breviations) are then subject to the same conventions 
and rules of operation as are the other mathemaiical 
symbols of physical science. For this view to hold, 
a letter symbol for a physical quantity must be inter- 
preted as representing both the magnitude and unit 
of the quantity; for example, V=4 ft*. It is true 
that the letter symbols may be regarded alternatively 
as representing magnitudes alone; thus, V (in eubie 
feet) =4. Either one of the interpretations may be 
adopted so long as one uses it exclusively throughout 
a particular physical description. 

No single list of unit-symbols will be generally 
useful, however, unless it is devised mainly in the 
light of the first interpretation and its impucations; 
for this interpretation, unlike the second one, sug- 
gests that considerable economy of thought can be 
effected if the rules for selecting and using unit-sym- 
bols are formulated, not mainly arbitrarily, but in the 
light of already estabtished mathematical procedures. 


As an analogy, consider an earlier time when nega- 
tive exponents had not yet been defined and there 
were no rules for operating on quantities such as 2. 
If standardization had been the only issue, any one 
of several definitions agreed upon by a majority might 
conceivably have served. However, a definition and 
rules of operation for positive exponents were already 
available, and so the sensible step was to adopt 
a” =1/z2" as the definition, thus making factors in- 
volving negative exponents subject to the same rules 
of operation as those with positive exponents. Inte- 
grative steps of this kind, which effect economy of 
thought and effort, and simplify learning, are of 
course a main objective of any science. 

In line with these ideas, we prepared a 35-page 
mimeographed document on unit-symbols and sent it 
to a number of physicists in various types of edu- 
cational institutions and industrial and Government 
laboratories. Included in the document was a proposed 
set of rules applying to such symbols and a list of 
approximately 500 primary and secondary units, to- 
gether with the various “abbreviations” for each of 
them that are in more or less common use. In the light 
of the various comments and criticisms received, the 
statement and list were prepared that appear on page 
1078 of this issue. Many of the units listed in the 
original document have been eliminated, the present 
Table 1 being confined to those basic units and com- 
bining forms that are believed to be in most common 
use.—D. R. 
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Conditioning and Generalization of 
Unconscious Anxiety 


John I. Lacey and Robert L. Smith 
Fels Research Institute for the Study of Human Development, Yellow Springs, Obio 


HIS is a report of the first of a series of 

experimental studies of unconscious anxiety 

(1). Both terms in this concept need defini- 

tion within the context of this study, which 
uses the methods of Pavlovian conditioning a3 an 
experimental tool. 

Anxiety. Schoenfeld (2) has ably presented an ar- 
gument for using conditioning to a painful stimulus 
as the laboratory approach to the study of anxiety. 
Anxiety is defined simply by the behavioral changes 
that follow a signal of forthcoming painful stimula- 
tion. 

In our experiment, a spoken word is followed by 
electric shock. As a word and shock are repeatedly 
paired, evidence of increased disturbance of heart rate, 
digital blood flow, and sweat gland activity appears in 
the interval between the presentation of the word and 
the shock. These physiological changes that occur in 
anticipation of the shock constitute an operational 
description of a “state of anxiety.” 

Unconscious conditioning. The nature of condition- 
ing in human beings is inexplicable without reference 
to their attitudes and cognitions, as a growing volume 
of experimental studies attests. This is not the place 
to review these experiments. A complete bibliography 
may be secured by referring to Hilgard and Marquis 
(3), Haggard (4), and Razran (5, 6). Razran, in par- 
ticular, in his extensive investigations of salivary con- 
ditioning, which he has recently reviewed (6), has 
shown the importance of cognitive and attitudinal fac- 
tors and the ease with which conditioned responses 
may be formed without the subject’s awareness. Un- 
fortunately for our purposes, Razran has not worked 
with noxious stimulation, nor has he presented data 
on just what his subjects’ levels of awareness were. 

In the present study “unawareness” means simply 
this: the subjects, despite intensive questioning sub- 
sequent to the conditioning session, could not report 
that they knew when the electric shock was coming. 
They could not use their language mechanisms to 
identify correctly the conditioned signal. 

Our first experimental problem is to determine 
whether human subjects can develop a conditioned 
anxiety reaction with this degree of unawareness. 
Previous experiments have shown, as Miller (7) puts 
it, that “the threshold of awareness is higher than the 
threshold of discrimination,” a phenomenon later 
called subception by Lazarus and McCleary ‘%). Mil- 
ler also reviews some relevant experiments and points 
out that unconsciousness or unawareness is of several 
kinds, which may be fruitfully separated for experi- 
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mental purposes. In our experiments all stimuli are 
supraliminal. It is the relationship between the con- 
ditioned and unconditioned stimulus of which the sub- 
ject is unaware. 

The second aim of this experiment is to study the 
extension of such unconscious conditioned anxiety re- 
actions to new word-stimuli that have not themselves 
been paired with painful stimulation. This is the prob- 
lem of semantic generalization. 

Semantic generalization of conditioned responses. 
A conditioned response will appear, not only to the 
conditioned stimulus, but also to other stimuli mean- 
ingfully related to the conditioned stimulus. For ex- 
ample, if a conditioned salivary or skin resistance 
response is established to the word style, generaliza- 
tion will be found both to the homophone stile and 
the synonym fashion (9). Critical reviews of the ex- 
periments in this area have been presented recently by 
Razran (10) and Osgood (11). 

Razran (12) has demonstrated such word-to-word 
generalizations of salivary responses conditioned to 
nonpainful stimuli for a wide variety of semantic re- 
lationships. His findings constitute the basis for ex- 
pecting semantic generalization of an unconscious 
conditioned anxiety response. 

Such is the general background of the present in- 
vestigation. Two experiments, however, are its direct 
precursors. Both purport to show that unconscious 
conditioned anxiety responses may be produced in 
human subjects, but both studies are open to question. 

Diven’s experiment. Diven’s pioneering experiment 
(13) provides the basic technique of our study. Diven 
concluded from his experiment that subjects could be 
unconsciously conditioned to the word barn, and that 
this response generalized to other rural words. 

Diven measured skin resistance changes at the time 
shock was administered, and not during the interval 
between word and shock, during which time subjects 
chain-associated to the stimulus word. This, of course, 
means that the important anticipatory responses were 
not studied, and that Diven’s data are not applicable 
to the study of anxiety as defined in our experiments. 

Because of this technique of measurement, the re- 
sponse to the word barn could not be separated from 
the response to the electric shock. Diven therefore 
sought evidence for conditioning in the responses 
made during the second or extinction session, in which, 
unknown to the subjects, barn was not to be followed 
by shock. He grouped together the percentage ohmic 
changes occurring at the time shock would have been 
administered—itself a basic measure that does not 
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meet today’s more exacting requirements (14)—of all 
subjects and for all presentations of the critical word 
in the extinction session. The same procedure was fol- 
lowed for a so-called “control” group, which had re- 
ceived no shocks at all. The fact that the experimental 
subjects showed greater autonomic reactivity to the 
word barn than did the “control” subjects was taken 
as proof that a true conditioned response had been 
formed. This conclusion is invalid in the absence of 
a demonstration that the experimental group’s reac- 
tivity to all words was not greater than the control 
group’s. Experience in measuring autonomic responses 
suggests, and experimental studies of what has come 
to be known as pseudo-conditioning and sensitization 
strongly indicate, that ihe lack of shock in the “con- 
trol” group may have resulted in greatly diminished 
autonomic reactivity to all words. 

Diven’s study of generalization is more acceptable, 
in that reactions of shocked subjects to urban and 
rural words were compared. These reactions, however, 
were also measured at the end of the word-shock in- 
terval. Anticipatory autonomic responses, then, were 
again not evaluated. It must be concluded that Diven’s 
experiment provides no evidence of unconscious con- 
ditioned anxiety, in the sense of this paper. 

Haggard’s experiment. Haggard’s study (4) utilized 
Diven’s technique to study the effects of cognitive and 
attitudinal variables upon skin resistance response to 
the stress of exceedingly painful and traumatic elec- 
trie shock. The problem of conditioned unconscious 
anxiety was secondary to the main aim of his experi- 
ment. Seven of his 18 subjects were unaware, but they 
fell haphazardly and unevenly into his main experi- 
mental groups. Haggard utilized war words and peace 
words, and his subjects were shocked on the word 
sword, which was invariably preceded by the word 
sharp. Haggard, like Diven, so read his records that 
the response to the critical word was confused with 
the response to the electric shock and, so, apparently 
also ignored anticipatory changes. While unaware sub- 
jects reacted more than aware subjects both to the 
precritical word and to the critical word-plus-shock, 
the differences were not statistically significant. Hag- 
gard, moreover, showed that unaware subjects reacted 
to all words more than did aware subjects, and this 
general trend was significant. Therefore, the higher 
reaction to the precritical word sharp is not evidence 
for conditioned unconscious anxiety. 

In the present study, various modifications of 
Diven’s ingenious and promising technique are used 
in an attempt to demonstrate conditioned unconscious 
anxiety and its generalization. 


Procedure 


The experiment was presented to the subject as a 
study of mental-motor coordination. He was required 
to chain-associate to each stimulus word as it was pre- 
sented until told to stop and, simultaneously, to tap 
on a telegraph key at an even rate, previously deter- 
mined by the subject himself during the instruction 
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period. These spontaneously adopted rates varied 
from 80 to 140 taps/min from subject to subject. 

Each association-tapping interval was 15 see. In- 
tertrial intervals, from the end of one set of associa- 
tions to the beginning of the next, were 30 sec, during 
which the subject sat quietly with closed eyes waiting 
for the next word. 

The word list was as follows: plow, clock, book, 
corn, easy, COW, PAPER, harvest, chicken, soft, 
PAPER, harvest, easy, COW, gray, haystack, easy, 
COW, grain, copper, PAPER, harvest, blue, easy, 
COW, PAPER, harvest, sheep, PAPER, harvest, easy, 
COW, smooth, tractor, easy, COW, yellow, PAPER, 
harvest, farmer. 

The words cow and paper are the conditioned 
stimuli. They are distributed haphazardly in the word 
list, in balanced temporal order. 

The unconditioned stimulus was an electric shock 
lasting 5 sec, applied to a motor point in the region 
of the musculo-spiral nerve of the jeft arm, so as to 
produce a violent and sustained flexion at wrist and 
elbow, with rigid extension and adduction of the fing- 
ers. The current was automatically maintained at 13 
ma (peak-to-peak of an irregular but constant wave 
shape) despite variations in skin resistance from sub- 
ject to subject, or within a given subject during the 
experiment. 

For members of experimental group I, the “cow- 
shock subjects,” electric shock was delivered within 
0.5 see after the word “stop” each of the first six times 
they completed 15 sec of chain-association to the word 
cow. For group II, the “paper-shock subjects,” shock 
was delivered within 0.5 sec after the word “stop” 
each of the first six times they completed association 
to the word paper. 

It should be emphasized that all subjects were ex- 
posed to exactly the same word list. The difference 
between groups was only on what word they were 
shocked. If unconscious conditioned anxiety responses 
are formed, cow-shock subjects will show increasingly 
greater anticipatory responses to the word cow than 
to the word paper. Paper-shock subjects, on the other 
hand, are expected to show more reaction to paper 
than to cow. Each subject is his own control, in the 
sense that the responses of each subject to a critical 
word and a noncritical word are compared. The com- 
pared words appear equally often and in temporally 
balanced positions. Moreover, contamination of, the 
conditioned anticipatory response-—by physiological 
changes produced by the processes of association and 
tapping themselves—is as likely for the critical word 
as for the noncritical word and cannot be a biasing 
influence. 

If semantic generalization of an unconscious con- 
ditioned anxiety response occurs, cow-shock subjects 
will develop greater autonomic response to rural 
words than to nonrural words, and paper-shock sub- 
jects will show the opposite effect. 

It is to be noted that the once-repeated rural words 
(plow, corn, chicken, haystack, grain, sheep, tractor, 
farmer) are all nouns and all with obvious rural con- 
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notations. The nonrural words (clock, book, soft, gray, 
copper, blue, smooth, yellow), are nouns and adjec- 
tives and have nothing obvious in common except by 
exclusion from, and in contrast with, the rural words. 
Generalization to the nonrural words, then, implies a 
very different process from generalization to the rural 
words. The nonrural words are included in an attempt 
to extend our knowledge concerning the kinds of un- 
conscious conceptualization human subjects exhibit. 

The words were presented by means of a phono- 
graph record and interroom communication system. 
Recording instruments, phonograph, and experimenter 
were all in a room separate from the subject’s room, 
with two-way vision provided. The shocks were de- 
livered by remote control from the experimenter’s 
room. 

The experiment was divided into four parts: (i) 
Shock electrodes were properly placed, and the sub- 
ject was trained in performing the mental and motor 
tasks properly and in remaining quiet with eyes closed 
during the intertrial intervals. (ii) The subject was 
conditioned. The word list was presented once, with 
electric shock delivered at each presentation of the 
conditioned stimulus. (iii) The subject was inter- 

viewed immediately following the conditioning session. 
’ The purpose of the interview was to establish the 
awareness or unawareness of the subject. (iv) The 
conditioned response was extinguished. This session 
was identical with part 2, with the single exception 
that no shocks were ever given. During this session, 
however, the shock electrodes were left in place, and 
the subjects were not informed that they would not 
receive any more shocks. 

Subjects. All 22 subjects were male freshmen at 
Antioch College, selected on the basis. of personality 
test scores that had been-administered by the College 
Testing ‘Office as a part of the regular battery of 
placement tests administered upon admission. The 
personality variables are not discussed in this report. 

With the cooperation of Antioch officials, a rather 
formidable letter was sent to all subjects “inviting” 
them to serve as unpaid subjects. With some difficulty, 
100 percent returns were secured. We are not dealing, 
therefore, with the usual volunteer sample. In an ex- 
periment of this sort, results of a volunteer sample 
may be markedly biased. 

Subjects were assigned at random to the cow-shock 
and paper-shock groups. Because for two paper-shock 
subjects there was difficulty in securing adequate 
blood-flow records, two extra subjects were taken, ac- 
counting for the unequal numbers in the experimental 


ups. 

Physiological measurements. Although plantar skin 
resistance, digital blood flow, and heart rate. were all 
measured, this report is concerned only with heart- 
rate changes. 

Heart rate was recorded by the Fels cardiotachome- 
ter, using the standard electrocardiographic Lead ITI. 
This instrument records the duration of each cardiac 
cycle as successive R-waves reach signal level. Each 
cardiac period is recorded as a vertical displacement 
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on the kymograph record. Two points need to be made 
concerning our treatment of heart-rate changes: (i) 
the sampling of heart rates, and (ii) the computation 
of heart-rate reaction. 

Sampling. We averaged the six fastest beats to get 
a measure of the maximum heart-accelerating effect 
of the stimulating conditions of the moment. Such 
averages were taken for the 15-see period just preced- 
ing each association-tapping episode and for the 
15-see period of association-tapping. Since the heart 
may be beating anywhere from 50 to 150 beats/min 
under the conditions of this experiment, we checked 
the adequacy of this sampling by correlating the aver- 
age of the six fastest beats with the average of all the 
beats for one word selected randomly. This was the 
16th word, haystack, and four correlations were com- 
puted, one each for the preassociation and the asso- 
ciation periods in both the conditioning and extinction 
sessions. The number of subjects was 64, including all 
subjects in the entire experiment, which includes more 
than is being reported on here. The correlation coeffi- 
cients for the four periods are .983, .984, .990, and 
992. It is apparent that the sampling procedure is 
highly satisfactory. 

Computation of heart-rate reaction. Some individu- 
als are very underreactive in heart rate, some are over- 
reactive. This is a consistent attribute of the indi- 
vidual, as previous studies of autonomic response 
specificity have shown (15). It is desirable to have a 
unit of measurement that will (i) reveal the processes 
of conditioning and generalization, no matter what 
the individual’s reactivity, and (ii) result in equal 
numbers for reactions that are physiologically, al- 
though not necessarily, numerically equal. One cow- 
shock subject, for example, responding to the word 
cow with an increase of 20 beats/min and to the word 
paper with an increase of 10 beats/min may be show- 
ing no greater differential response than a subject who 
responds to cow and paper with increases of 6 and 4 
beats/min, respectively. This equivalence of physio- 
logical differentiation despite nonequivalent numeri- 
cal changes arises, not only because of individual dif- 
ferences in reactivity, but also because absolute or 
percentage changes are dependent upon base level. 

In the present study, the correlations between base 
level and absolute change ranged from —.24 to —.87, 
with a median of —.65. Eighteen of the correlations 
were significant at beyond the 1-percent level, one at 
beyond the 5-percent level, and three were insignifi- 
cant. Percentage change also correlated with base level. 
The range was from — .26 to — .88, with a median value 
of —.69. Two of the correlations were insignificant; 
one was significant at beyond the 5-percent level, and 
19 were significant at beyond the 1-percent level. 
When temporal trends were eliminated by the tech- 
nique of partial correlation, the correlations ranged 
from —.16 to —.88. The median correlation between 
base level and absolute change was — .73; between base 
level and percentage change, — .75. Four of the 44 cor- 
relations were insignificant; 33 were significant at bet- 
ter than the'0.1-percent level of confidence. 
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The two requirements—of controlling for individual 
differences in over-all reactivity and of base-free meas- 
ure of reaction—can be met by an abstract measure 
of heart-rate response, the autonomic lability score, 
which we devised and tested in previous work (15). 
An adaptation of this score, the intrasubject autono- 
mic lability score, is used in the present study. 

The technique is illustrated in Fig. 1 which is a plot 
for one subject of heart rates in the 15-sec interval 
just before hearing a word in the word list against 
the heart rates during the interval of chain-association 
to that word. The straight line of best fit in the least- 
squares sense, is shown with the so-called “regression” 
equation y= 0.802 + 19.8. 

This regression line is the locus of expected, or pre- 
dicted, or average heart rates for this one subject, who 
is, incidentally, a subject of very low over-all reactiv- 
ity. For example, if this subject’s heart rate in the 15 
see before a word is presented were 82, we would ex- 
pect—on the basis of his total performance in this 
situation—that he would reach a maximum heart 
rate during association of 85.4 beats/min [y= (0.80 x 
82) +19.8= 85.4]. For one word, at this base level of 
82, the subject actually showed a heart rate of 94 
beats/min (the topmost plotted point in the figure). 
He is obviously tremendously overreactive to this 
word, Since the standard error of estimate is our best 
estimation of the standard deviation about the line of 
regression, this obtained deviation from expectancy is 
2.3 sigmas above expectancy (8.6+3.8). For con- 
venience, this value is transformed to a T-score of 73. 
T-scores have a mean of 50 and a standard deviation 
of 10. A score of 50 means that the level of heart rate 
during association fell on the regression line; a score 
of 60 means that the level during association was one 
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Fig. 1. Relationship for one subject between heart rate 
in 15-see period before hearing a stimulus-word and heart 
rate in 15-see period of association and tapping, to illus- 
trate process of securing intrasubject autonomic lability 
scores. The straight line of best fit is shown, with its 
equation, and the standard error of estimate, oy, de- 
rived from the product-moment correlation r. 
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standard deviation higher than expectancy; of 45, 
one-half standard deviation below expectancy, and 
so on. 

These deviation-from-regression-line scores are the 
autonomic lability scores. They are base-free. To 
satisfy the requirement of controlling individual dif- 
ferences in over-all reactivity, the scores for each in- 
dividual were based upon that individual’s perform- 
ance; that is, regression equations were computed 
separately for each individual, using the individual’s 
mean, standard deviation, and correlation. 

Such scores can be used with complete accuracy, 
however, only when certain important statistical as- 
sumptions are met; namely, normality of distribution, 
linearity of regression, and equal variances in the 
x-arrays. In intersubject autonomic lability scoring, 
we have shown that these requirements are met (15). 
In the present study, however, the N for each scatter- 
gram was only 28 (see next paragraph). This is too 
small to enable appropriate tests of the assumptions. 
We accepted the assumptions on the basis of inspec- 
tion of the scattergrams that showed no systematic 
deviations from the three requirements. 

The seattergrams and regression equations were con- 
structed for 28 words in the word list. These 28 words 
are all 16 of the once-repeated rural and nonrural 
words in the extinction session and the last-presented 
12 of the once-repeated rural and nonrural words in 
the conditioning session. Omitted from the scatter- 
grams, then, were all presentations of the- often-re- 
peated words cow, paper, easy, and harvest and of the 
first four words in the conditioning session. The first 
four words in the conditioning session were not used 
because reactivity to these initial words is excessive 
for almost all subjects. By the fifth word, subjects are 
adapted to the situation. 

Reactions to the repeated words cow and paper were 
computed on the basis of this scattergram. For certain 
purposes, to be described later, reactions to the third 
and fourth words in the conditioning session were also 
so computed. 

Methods of statistical analysis. The data are pre- 
sented in the form of response-differences, since the 
design of the experiment focuses attention on the dif- 
ferential responses to cow and paper and to rural 
and nonrural words. In all cases, the response to paper 
is subtracted from the response to cow; and the re- 
sponse to nonrural words is subtracted from the re- 
sponse to rural words. Thus, a cow-paper response 
difference of +6 means that the response to cow was 
6 T-units greater than the response to paper; a rural- 
nonrural response difference of —11 means that the 
response to nonrural words was 11 T-units higher than 
the response to rural words. 

In computing such algebraic response-differences, 
temporal trends are controlled, since the words com- 
pared are always in the same time-segment: the re- 
sponse to the first presentation of cow is compared 
with the response to the first presentation of paper, 
and so on. 

Because the development and extinction of the con- 
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ditioned and generalized responses were irregular, the 
technique of moving averages in blocks of three trials 
was adopted to smooth out these irregularities. Thus, 
in presenting the results for conditioning, the first 
block of trials is the average response-difference for 
the first, second, and third presentations of the words 
cow and paper; the second block is the average differ- 
ence for the second, third, and fourth presentations; 
the third block, for the third, fourth, and fifth presen- 
tations, and so on, 

The Wilcoxon nonparametric tests (16) were used 
for analysis of the results. Three different tests were 
applied. 

1) Reliability of between-groups difference. Wil- 
coxon’s unpaired replicates test is used, as modified 
by White (17) for the case of unequal N’s, to test 
whether cow-shock subjects differ from paper-shock 
subjects in the cow-paper and rural-nonrural response- 
differences at the beginning of conditioning, end of 
conditioning, and end of extinction. 

2) Reliability of within-groups trends. Wilcoxon’s 
paired replicates test is used. This is a different test 
of our hypotheses from the first test. The test empha- 
sizes the uniformity with which the subjects in a given 
group exhibit systematic and progressive changes in 
their response-differences. Cow-shock subjects are 
expected to show increasingly larger positive re- 
sponse-differences as conditioning proceeds, whereas 
paper-shock subjects are expected to show increas- 
ingly larger negative response-differences. 

3) Reliability of between-groups trend-differences. 
The Wilcoxon-White unpaired replicates test is again 
used, comparing the two groups’ changes. This test 
asks not whether individuals uniformly develop con- 
ditioned and generalized responses but whether the 
two experimental groups differ in the direction and 
magnitude of changes they exhibit. 


Results 


Conditioning. Figure 2 shows the average condi- 
tioning curves for the two experimental groups. Be- 
ginning with almost identical response-differences 
slightly in favor of reaction to the word cow, the two 
groups exhibit a progressively increasing differential 
as a consequence of conditioning. By the end of con- 
ditioning (block 4) the between-groups difference is 
significant at between the .05 and .02 levels of con- 
fidence. The groups differ significantly only for 
block 4. 

Despite this group difference, the development of 
the conditioned response within individuals is not re- 
liable (reliability of within-groups trends) because 3 
of the 10 cow-shock subjects and 4 of the 12 paper- 
shock subjects reverse the group trends. These atyp- 
ical individuals also render the between-groups trend- 
differences insignificant. 

The break in the procedure for the interview ap- 
parently produces a tremendous loss in a tenuously 
established conditioned response. The index of condi- 
tioning drops markedly from block 4 to block 5, for 
both experimental groups. (The fifth block includes 
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TRIALS IN MOVING BLOCKS OF THREE 

Fig. 2. Curves of conditioning for eow-shock and paper- 
shock subjects. A positive response-difference signifies 
greater heart-rate response to cow than to paper; a nega- 
tive response-difference, the reverse. To smooth out tem- 


poral irregularities, trials are averaged in moving blocks 
of three. 


the last two trials of the conditioning session and the 
first trial of the extinction session. The latter truly 
reveals a portion of the conditioned response, because 
the lack of reinforcement does not occur until the sub- 
ject’s reaction to the word and associated activity has 
taken place in the association-tapping interval.) This 
drop is significant at the .01 level (within-groups 
trend) for the ecow-shock subjects and is not signifi- 
eant for the paper-shock subjects. The difference in 
the magnitudes and directions of this change between 
the groups, however, is significant at between the .01 
and .001 levels. 

The changes during extinction are also significant. 
The within-groups trend for the cow-shock subjects, 
comparing block 4 with block 10, is significant at the 
.05 level. The within-groups trend for the paper-shock 
subjects just misses being significant at the .05 level. 
Comparing the two groups (between-groups trend- 
differences), significance is attained at the .01 level. 

In summary of these analyses: cow-shock subjects 
and paper-shock subjects do not differ significantly in 
their differential response to the words cow and paper 
in the first half of the conditioning session but do 
differ significantly in the second half of that session. 
The development of the conditioned response within 
individuals, however, is erratic, with 7 of 22 subjects 
showing trends in opposition to the group trends. The 
effects of the experimental procedures are seen much 
more clearly during the extinction phase of the ex- 
periment. Starting from significantly different re- 
sponses in the latter half of conditioning, the two 
groups, under an extinction procedure, come together 
again. The differences in the magnitudes and direc- 
tions of change in this second phase of the experi- 
ment are significant at high enough confidence levels 
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that we may conclude that there is a real difference 
between the two groups. 

Generalization. Detailed statistical analysis of the 
results for generalization must take into account the 
fact that the experimental design permits direct com- 
parison of the two groups only at selected points: 
namely, after zero (18), one, two, five, and six pre- 
ceding reinforcements, and after one, two, and five 
préeceding extinctions. For the words grain and cop- 
per, for example, the paper-shock subjects received 
two preceding reinforcements, whereas the cow-shock 
subjects received three, as can be seen by consulting 
the word list. 

In the following analysis, therefore, data based on 
moving averages in blocks of three trials are used in 
statistical analyses of within-groups trends only. For 
between-groups analyses, the groups are compared 
(i) at zero preceding reinforcements (reaction to 
book and corn), (ii) at five preceding reinforcements 
(reaction to smooth and tractor, at the end of the con- 
ditioning session), and (iii) at five preceding extine- 
tion trials (reaction to smooth and tractor at the end 
of the extinction session). Reactions after six previous 
reinforcements, occurring at the beginning of the ex- 
tinction session, are omitted because of the apparent 
contaminating effects of the interview. The average 
curves for the two experimental groups are shown in 
Fig. 3. 

The progressively increasing differential between 
the two groups as a result of conditioning is appar- 
ent. The two groups do not differ significantly at zero 
preceding reinforcements, but the difference after five 


= ----12 Paper-shock subjects 

tlie 

= 

EXTINCTION 24 

2 

+ 

2 +4 

« 

> + ik 

2 


TRIALS IN MOVING BLOCKS OF THREE 


Fig. 3. Curves of generalization for cow-shock and paper- 
shock subjects. A positive response-difference signifies 
greater heart-rate response to rural words than to non- 
rural words; a negative response-difference, the reverse. 
To smooth out temporal irregularities, trials are averaged 
in moving blocks of three. 
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preceding reinforcements is significant at the .05 level 
of confidence. After five preceding extinction trials, 
the groups are again insignificantly different. Com- 
paring the trends of the two groups (between-groups 
trend-differences), this change during conditioning is 
significant at below the .01 level of confidence; the 
change during extinction is not significant. 

The within-groups trend (Fig. 3) is clear and regu- 
lar for the cow-shock subjects. Each subject developed 
a larger positive response-difference from the first to 
the fifth block of trials. The confidence level is less 
than .01. From the first to the sixth block 9 of 10 
subjects developed larger positive response-differ- 
ences, with a confidence level of .01. Comparing the 
first and seventh blocks, the confidence level is .05. 
Similarly, in extinction, the trend for the cow-shock 
subjects is clear, the decreasing response-difference 
from block 5 to block 13 being significant at between 
the .05 to .02 levels of confidence. However, not all the 
results for the within-groups trend for the paper- 
shock subjects were significant. 

In summary of the foregoing analyses, we may say 
that cow-shock subjects and paper-shock subjects 
clearly differ in the rural-nonrural response-differ- 
ences they exhibit and in the progressive changes in 
these differences induced by the conditioning pro- 
cedure. The development and extinction of the gen- 
eralized response is clear-cut for the cow-shock sub- 
jects but erratic and unreliable for the paper-shock 
subjects. 

Awareness-unawareness. After the conditioning ses- 
sion, each subject was carefully interviewed. The two 
points of the extensive interview that are relevant to 
this report are those concerned with the subjects’ 
cognitions of the experimental situation. 

The subjects were carefully queried concerning their 
expectancy of shock. The first question was invariably, 
“Did you know when you were going to get shocked?” 
This was followed by many questions designed to elicit 
the most fleeting and uncertain hypotheses or verbali- 
zations concerning the administration of shock. The 
subjects who were “aware” instantly and correctly 
verbalized that shock followed cow or paper. There 
were only 6 out of 31 subjects in this category. These 
subjects, of course, have not been included in our 
group of 22 unaware subjects (19). 

Other subjects were vague but could verbalize some 
partially correct hypothesis. “Oh, after a farm word,” 
or “After the word harvest.” There were only 3 of 
these “mixed aware” subjects, and these, too, were not 
included in the group; discussed in this report. 

The majority of the subjects, 22 out of 31, formed 
no clear verbalizations, despite active attempts to an- 
ticipate the shock. Only 2 of the 22 unaware subjects 
reported a deliberate attempt not to think of any pos- 
sible plan underlying the shock schedule; the other 20 
had clearly attempted to verbalize cues. When pressed 
to give the hypotheses they had entertained, there were 
8 reports of “after some time interval,” 2 of punish- 
ment for “incorrect” or faltering associations; 2 of 
after a given but unknown word, 1 of “when I was 
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too relaxed,” 1 of after a given but unknown kind 
of word. Seven subjects were satisfied with verbal- 
izing only that the shock came after the word “stop.” 
There were 14 reports in which it was clear that 
during the experiment the subject had been check- 
ing on the accuracy of his predictions. Five reported 
that they had never correctly anticipated the shock; 
9 that they had been sometimes right and sometimes 
wrong. All these unaware subjects realized that they 
did not really know when the shock was coming; the 
hypotheses they entertained were seen by them to be 
incorrect. 

At the end of the second, or extinction, session, they 
were briefly interviewed again. Twenty of the 22 sub- 
jects had nothing to add. Two developed correct but 
uncertain identifications of ,the conditioned stimulus 
upon requestioning but maintained that only at the 
time of requestioning had this hypothesis developed. 

Many of these unaware subjects, although unable to 
verbalize the connection between the conditioned and 
unconditioned stimuli could verbalize some of the 
characteristics of the word list. Typically the subject 
could say, when asked, “There were an awful lot of 
farm words,” and “Some words were repeated a lot 
and some were not.” 

Discussion and Conclusions 

In this preliminary investigation, Diven’s technique 
was modified in five particulars: (i) each subject was 
his own control; (ii) the physiological records were 
so read as to study clearly only conditioned anticipa- 
tory effects; (iii) the technique of physiological meas- 
urement controlled for individual differences in over- 
all reactivity and for varying base levels; (iv) both 
conditioning and generalization were studied as a sys- 
tematic function of the number of reinforcements; 
and (v) the task presented to the subjects was modi- 
fied in an important fashion in that only one group of 
words, the rural words, cohered by virtue of common 
meaning. The nonrural words formed a group only by 
exclusion from the rural class. 

Although not all the statistical comparisens reached 
satisfactory confidence levels, it seems clear that we 
may conclude that, if a word-sign becomes the signal 
for a painful stimulus, witiicut the subject being able 
to verbalize this relationship, an anticipatory autono- 
mic response will ensue. This unconsciously formed 
anxiety reaction, moreover, will appear to other word- 
signs meaningfully related to the conditioned word. 

When one considers the arbitrary choice of words, 
without attention to such refinements as associative 
strength, word frequency in our everyday language, 
word length, and ease of association, the evidence for 
conditioned anticipatory response and its generaliza- 
tion bespeaks a strong and pervasive phenomenon. 

The difference between cow-shock subjects and 
paper-shock subjects is not readily interpretable. Had 
both groups showed significant conditioning and gen- 
eralization, the interpretation would be simple. Only 
cow-shock subjects, however, showed significant 
within-group trends for generalization. This may be 


24 DecemsBer 1954 


because (i) generalization depends upon semantic re- 
lationships previously formed in the subject’s life- 
experiences, (ii) generalization did oceur in paper- 
shock subjects, but it was a more difficult task for the 
organism, requiring first the segregation of one group 
of words as being excluded from the meaning held in 
common by a group of rural words, and then reaction 
to these segregated words as a group characterized 
by the attribute of nonrurality. An attempt to answer 
these questions was made using a control group, 
shocked alternately on rural and nonrural words. This 
group did not show regular trends, as did both the 
cow-shock and paper-shock subjects. The individuals 
behaved so erratically, however, that significant differ- 
ences could not be demonstrated among the two ex- 
perimental groups and the control group. Rather than 
burden an already complicated presentation with these 
results, we decided to test these alternatives in another 
set of experiments. 

There is a puzzling difference between the results 
for conditioning and generalization. Generalization 
seemed stronger, and was certainly more reliable, than 
conditioning. Moreover, we noted no relationship be- 
tween the two. Taking these results at face value, this 
is the first time, to our knowledge, that a conditioned 
response appeared to be weaker than its concomitant 
generalized response or, indeed, that the two did not 
seem to be mutually interrelated. Previous investiga- 
tions have reported only transitory equality or superi- 
ority of the generalized response over the conditioned 
response upon the initial presentation of the gener- 
alization stimuli after conditioning had been estab- 
lished (20). Our result may be (i) artifactual, as a 
result of our differential statistical treatment of in- 
dices of conditioning and generalization, (ii) charac- 
teristic of conditioning at the unaware end of an 
awareness-unawareness continuum, (iii) characteristic 
of anxiety responses, or (iv) a result of the combina- 
tion of unawareness and anxiety. These possibilities 
are currently being investigated. 

Our use of the terms anticipatory autonomic re- 
sponse and unawareness requires brief comment before 
this report is closed. First, what produced the heart- 
rate changes? We make no claim that the heart rate 
responded, so to speak, directly to the stimulus words. 
The effect may have been produced indirectly via 
greater muscular tension or greater expended energy 
in key-tapping or in association; or it may have been 
produced via respiratory changes; or, indeed, it may 
have been a compensation for a directly produced 
drop in blood pressure. We do not know the chain of 
events—physiological or behavioral or both—that pro- 
duced the diiferential cardiac accelerations. Heart rate 
is used here only as an indicator. 

Second, what do we mean by unaware? Although we 
carefully defined this at the outset as meaning simply 
that the subject could not verbally identify the con- 
ditioned signal, it should be emphasized that this 
“anawareness” is not a unitary indivisible phenome- 
non. A priori, several levels of unawareness might be 
distinguishable, ranging from nonrecognition (ver- 
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bal) of the conditioned stimulus even when the ex- 
perimenter informs the subject what the conditioned 
word was, to verbal recognition of the stimulus in 
more or less complicated forced-choice tests. Although 
it is perhaps unfair to anticipate future reports, it 
seems appropriate to mention that this a priori ex- 
pectation is corroborated by direct experimental evi- 
dence. 
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N a recent letter given wide publicity in the press, 
Albert Einstein states: 


If I would be a young man again and had to 
decide how to make my living, I would not try to 
become a scientist or scholar or teacher. I would 
rather choose to be a plumber or a peddier in the 
hope to find the modest degree of independence still 
available under present circumstances. 


Einstein’s letter was written in reply to a request for 
comment on the article “U.S. science: the troubled 
quest,” by Theodore H. White, which was published 
in The Reporter on 14 and 23 September 1954. This is 
only one of many incidents that highlight the reaction 
of many scientists to the political and social environ- 
ment in which they work. 

Conversely, there are many signs of uneasiness on 
the part of others with resyect to scientists and to 
scientific and technologie advance. The shadow of the 
A-bomb and the H-bomb hanging over the world like 
the sword of Damocles has intensified this growing 
distrust. At the recent conference on Science and Hu- 
man Responsibilities at Washington University, E. H. 


*A talk given before the Cosmos Club, Washington, D.C., 
16 Nov. 1954, and published with its permission. 
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The Scientist in Contemporary Life” 


Hugh L. Dryden 
National Advisory Committee for Aeronautics, Washington, D.C. 


Harbison of Princeton observed that “we have paid a 
heavy price for electric lighting, nylon, standardized 
radio entertainment, subways and airplanes, and the 
price has been a Joss of spiritual values.” Last year 
at a meeting of the American Philosophical Society, 
Lewis Mumford condemned physical scientists for 
failing to prepare society for the consequences of 
nuclear fission. He proposed a moratorium on science 
until society caught up. A few weeks ago I received 
a letter from the Science Council of Japan calling 
upon all professional societies to join in working 
for peace and mutual understanding by abolition of 
the A- and H-bombs. These are only a few examples 
of attitudes toward science, scientists, and the prod- 
ucts of science which are widespread today. 

It is essential for the welfare of both scientist and 
society that these unsatisfactory attitudes be corrected 
by mutual understanding and cooperation. The Cos- 
mos Club, meeting ground of scientist, scholar, and 
humanist, offers them many opportunities to learn to 
know each other. I am taking advantage of one of 
these opportunities to set forth, with no claim to 
originality, a discussion of some of the sources of 
misunderstanding. 

The contributions of science to mankind need no 
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defense or apology. We live in an amazing age of 
science and technology. We have harnessed the energy 
of the physical world around us, steam, electricity, 
chemical reaction, and some nuclear reactions; we 
have erected towering cities, conquered barriers of 
space and time by automobile, train, airplane, tele- 
phone, and radio. Through science each of us may 
have the equivalent of 30 slaves sweating for him 
without the suffering and shame of human slavery. 
Each of us can rent 50 million dollars’ worth of tele- 
phone equipment for 10 cents. Further exploitation 
of the physical world will in time bring new marvels 
of labor-saving devices, automatic factories, rocket 
airplanes, space ships, and the like. The weather may 
be adjusted to suit our needs or whims, perhaps not 
tomorrow, but some day. New drugs and advances in 
medical knowledge will further relieve pain and suf- 
fering. All these fruits of tomorrow’s science promise 
to lift burdens and raise the standard of living of 
all of us. 

The contributions of science not only have included 
the devising of powerful tools for altering the phys- 
ical environment of man but also have made major 
contributions to our spiritual life. Science places a 
high premium on intellectual honesty and on objec- 
tive truth, truth that can be tested by any man in any 
age. Science recognizes no arbitrary authority. It does 
not accept the laws of gravitation because of the 
authority of Isaac Newton. The laws of gravitation 
ean be observed and demonstrated as a part of any- 
one’s experience. The ethical ideals of the scientists 
are high. By the efficient tool of the human intellect, 
he has penetrated the mysteries of the material uni- 
verse and freed the minds of men from ignorance and 
superstition. The successes of science and their im- 
pact on every aspect of life have captured the imagi- 
nation and loyalties of many men as the only guide 
to truth. 

But science is a partial view of life, in many re- 
spects a narrow view. There is often no more naive 
or gullible individual than the scientist outside his 
own laboratory and discipline. He tends to develop a 
myopie vision, and to the layman his interest seems 
to be in details remote from what most people con- 
sider the real interests and concerns of life. 

Look at an all-too-common incident of life. A child 
dashes to the street; there is a shriek of brakes, a ery, 
and a small body lying in the street. The mother comes 
running, moaning, wringing her hands, tears stream- 
ing from her eyes. How does science describe this 
event? The physicist may compute the momentum and 
energy of the car, the forces exerted in the collision, 
the shock-absorbing quality of human tissue, the 
strength of bones. He may measure the intensity and 
frequency spectrum of the various sounds or the rate 
of generation of tears in the eyes of the mother. The 
chemist may analyze the tears and reveal the exact 
proportion of each salt in the water which is their 
main constituent. He may describe in exact scientific 
language the fibers of the handkerchief that the 
mother uses to absorb the tears. The medical specialist 
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may describe the nature of each injury and identify 
the one that made death inevitable. Surely each of 
these is an incomplete view, although accurate and 
true. Surely each specialist confining his activities to 
those of his science misses the larger aspects of the 
event. 

The cold sharp tools of science have not been effec- 
tive in penetrating the area of human emotions, pur- 
poses, and values. “It is the Nemesis of the struggle 
for exactitude by the men of science” remarked the 
biologist, H. 8. Jennings, “that leads him to present 
a mutilated, merely fractional account of the world 
as a true and complete picture.” “You can no more 
analyze these imponderables by scientific methods” 
said Eddington, “than you can extract the square root 
of a sonnet.” Science advances by purposely taking a 
limited and incomplete view of complex events. 

Science is not only a partial view of life but it is 
amoral. There is no moral significance inherent in high 
explosives, chlorine gas, or nuclear energy. Without 
high explosives we would not have the plentiful sup- 
ply of minerals that are the foundation of our civili- 
zation. The same high explosives can be used to de- 
stroy buildings, bridges, and human beings. Chlorine 
gas is the basis of common bleaching agents, which 
make possible your white shirts. It is also a potential 
tool of chemical warfare. An H-bomb, releasing the 
explosive force of millions of tons of TNT along with 
searing heat and deadly gamma rays and neutrons, 
ean destroy a whole city. Yet the potentialities of 
nuclear energy for benefit to mankind are as great 
as its potentialities for destruction. We have only be- 
gun to explore its peaceful uses. Certainly an H-bomb 
will not and ean not fall upon us until some member 
of our human race loads it on an airplane and until, 
at the right instant, some human being pulls the bomb 
release handle that sends it on its way. 

The knowledge obtained in the biological and med- 
ieal sciences is equally amoral in character. The ac- 
complishments of psychology and psychiatry may be 
applied for beneficent, selfish, or evil purposes. Mod- 
ern advertising, and other propaganda, communist 
brain-washing—all utilize knowledge of human be- 
havior. The knowledge of the causes of disease assists 
in its eure or in its spread to others. Scientific knowl- 
edge is power, but it is power to be used for good 
or for evil as men choose. 

I think that this amoral character of science is the 
source of unrest of the average man with regard to 
the scientist and his science. What kind of men and 
women will control the use to which the great power 
of science will be put? Will they be creatures of in- 
telligence and understanding? Will they not imagine 
the consequences of the waging of war with the new 
A- and H-weapons, and will they not in horror re- 
frain from their use? 

The memory of recent history reminds us that the 
misuse of the products of science for human destruc- 
tion is not checked by intellectual achievement. The 
ability of the human mind can be perverted to evil 
purposes. Perhaps no nation has ever reached such 
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eminence in science and engineering as Germany, but 
this did not save her from evil leadership. The con- 
cern of laymen is with the ideals of men in authority 
as well as with their ideas and their intellectual ac- 
complishments. 

At the conference on Science and Human Responsi- 
bilities previously mentioned A. H. Compton spoke on 
“Man’s hopes and the new need for human responsi- 
bility.” He saw much hope for the future of man be- 
eause man “is a being of spiritual aspiration, of hu- 
man feeling and emotion.” To Compton 

. . . the hope for the longer future lies in a growing 

understanding of the conditions for the good life of 

man in a world of science and technology, and the 


acceptance of a morality that is consistent with these 
conditions. 


I believe that many scientists are now fully awak- 
ened to their moral and spiritual responsibilities. As 
was well expressed by Robert Oppenheimer, the sci- 
entist has known sin. He has seen his greatest con- 
quest of nature applied to kiloton and megaton bombs 
to destroy other men. If the scientist fails to take a 
hand in the decisions, there are many self-confident 
and ambitious men who are not hampered by too much 
knowledge and who will not hesitate to make decisions, 
not on the basis of the scientist’s experience or on the 
basis of moral values, on considerations of right and 
wrong, but on the basis of social and political ex- 
pediency or for purely selfish reasons. 

I am not one of those few who believe that we can 
yet abolish the use of force in the world. Its presence 
is an evidence of our failure, but policemen are still 
necessary and they must sometimes use force. As a 
nation we find it necessary to build great military 
power. I am confident that, at the present moment, 
such strength is a greater contribution to the peace of 
the world than military weakness is. Certainly those 
of our people who fear science most would have been 
the first to criticize U.S. science if the U.S.S.R. had 
been the first to develop A-bombs. 

The scientist has come to realize that outside of his 
laboratory he is a man like other men, with human 
passions and shortcomings as well as noble aspirations 
and high ideals. If you have doubt of this, I suggest 
that you read at least some of the 992 pages of testi- 
mony in the Oppenheimer hearing. To paraphrase 
Shylock, as did Ley in his scientist’s code of ethics: 
Hath not a scientist eyes? Hath not a scientist hands, 
organs, dimensions, senses, affections, passions? Fed 
with the same food, hurt with the same weapons, sub- 
ject to the same diseases, healed by the same means, 
warmed and cooled by the same winter and summer, 
as other men are? If you prick us, do we not bleed? 
If you tickle us, do we not laugh? If you poison us, 
do we not die? And if you wrong us, shall we not 
revenge? If we are like you in the rest, we will re- 
semble you in that. 

Scientists, as well as others, have come to realize 
that atrophy of the moral and spiritual life is ineon- 
sistent with well-rounded development. Man’s life at 
its fullest is a trinity of activity—physical, mental, 
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and spiritual. Man must cultivate all three if he is 
not to be imperfectly developed. Even after thousands 
of years of education and religious heritage, we see 
far too many of our fellow-human beings living the 
life of animals with sole interest in the physical and 
sensual and exhibiting primitive minds and souls. We 
find a few religious fanatics who are creatures of 
instinct and emotion with no guidance from reason. 
We find many who worship reason and the intellectual 
life, who appear to normal men as egotistical, selfish, 
and soulless mechanisms. Scientists in their profes- 
sional activity elevate the f:culty of reason, raising 
it from the elemental reasoning of animals to lofty 
creative genius. But to cultivate reason alone and ex- 
alt it to a religion or philosophy is as monstrous as to 
cut off one’s arm or to destroy sight and hearing. For 
the area of human emotions, desires, purposes, values, 
feelings of beauty and ugliness, love and hate, also 
ean ascend from beastly emotionalism to lofty dreams 
and aspirations. 

The responsibilities of scientists for the proper use 
of scientific knowledge for human welfare are thus 
the same as those of other citizens, no more, no less. 
Scientists and other citizens look to the wisest among 
us, whether scientist, humanist, statesman, or bishop, 
for leadership in solving the diffieult problems of 
meeting this joint social responsibility. We demand 
of these leaders not only intelligence to consider and 
integrate the specialized knowledge of all the arts and 
professions but high moral and spiritual standards 
as well. 

Let us now turn briefly to some of the factors that 
have produced uneasiness on the part of the scientist 
with regard to his government. At the risk of over- 
simplification I will mention the growing administra- 
tive control of the Federal Government over scientific 
research, the ADX battery additive case, the intro- 
duction of security-risk considerations in grants and 
contracts for unclassified research, and some impli- 
eations of the Oppenheimer case. 

No more than 20 years ago basic scientific research 
was conducted chiefly by independent scholars at uni- 
versities and nonprofit institutions with the modest 
funds realized from endowments or grants from foun- 
dations. Last year the Federal Government contrib- 
uted to universities and nonprofit institutions roughly 
three-fourths of the total funds available to these in- 
stitutions for scientific research. American science has 
thus become largely dependent on government. Both 
science and government have greatly profited. Never- 
theless, the government is large and science is sup- 
ported by many agencies. Administrators are not all 
wise men, and they change frequently. As in most 
areas of life, he who pays the piper calls the tune. 
Various consequences of this elemental fact worry the 
scietitists. 

In the first place it is much easier to obtain support 
for applied research, which leads to the practical de- 
velopment of new weapons, drugs, or fertilizers, than 
for the search for new knowledge. Many administra- 
tors, like the ordinary layman, believe erroneously 
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that, with enough men and facilities, any practica) 
goal may be reached, even when the basic scientific 
facts are unknown. The truth is that most practical 
developments rest upon a foundation of basic scien- 
tifie truth, of ideas developed by men seeking to un- 
derstand nature. The scientists are convinced that 
faster progress can be made in applied research by 
a more generous support of basic research. Scientists 
fear that basie science is not receiving adequate sup- 
port and point to the relatively low appropriations 
for the National Science Foundation as compared 
with those for applied science. They fear the change- 
able policies as administrators change. They fear the 
loss of independence in the conduct of their work. 
The remedy for these fears is wise administration and 
sound national policy. 

I do not have the space to pursue other aspects 
of this subject, such as the effect of the large govern- 
ment expenditures on applied research and develop- 
ment in enticing scientists from basie research and 
from the teaching profession into much more lucrative 
positions in industry. 

The ADX battery additive case disturbs scientists. 
Science has frequently encountered strong differences 
of opinions and rivalries, but it settles them by the 
unquestionable test of observed experimental results. 
Its findings are based on objective results, with great 
eare to remove bias and prejudice and to secure ac- 
curate results. It sees in the ADX case an appeal to 
polities and to expediency. It contends merely that the 
merits of a battery additive cannot be settled by the 
testimonials of laymen or by a political vote. As sci- 
ence, it expresses no judgment on whether the product 
should or should not be offered in trade. 

Still another incident described by Theodore H. 
White in the article previously referred to is the in- 
troduction of security-risk considerations in unclassi- 
fied grants and contracts. Quoting from White: 


Slowly the administrative masters of the keys have 
begun to regard funds for science as a favor, a privi- 
lege of the patron to give or withhold depending on 
a man’s high-school associations, his choice of friends, 
the remarks of his brother-in-law. 


White tells of an instance in which a grant was with- 
held when applied for by a certain scientist, but as- 
surance was given that the grant would be approved 
if applied for in the name of his laboratory assistant. 

Still another source of worry is the implication of 
the Oppenheimer case and, particularly, the attention 
and debate with respect to Oppenheimer’s attitudes 
toward the thermonuclear bomb and continental de- 
fense. White tells of an interview with a young doe- 
toral student who expressed his assessment of the risk 
of working for the government in these terms: 


It’s a hell of a thought to think that you go to 
work for the government now and fifteen years later 
any politician can pull the noose around your neck 
just because he didn’t like the clubs you joined at 
school. 


In spite of the uneasiness felt by many scientists 
with respect to governmental actions and public atti- 
tudes, I am convinced that most scientists recognize 
the source of many of these actions and attitudes in 
the stresses and strains of the cold war. Most scientists 
do.not wish they had become plumbers. Most scientists 
accept the necessity of secrecy and security measures 
in certain areas of science. They realize the necessity 
of advancing science faster than our enemies and are 
concerned about our short supply of scientists in train- 
ing, our shortage of teachers of science in high school 
and college, our unrealistic selective service policies. 
They wish to break the shackles that impede our sci- 
entific progress, especially in its creative and original 
aspects. In this task they ask for mutual understand- 
ing and assistance of their fellow-citizens. 


News and Notes 


Communication of Research Results 


The Communication of Research Results, a sym- 
posium sponsored by the American Institute of Bio- 
logical Sciences Publications Committee, took place on 
7 Sept. during the AIBS annual meetings in Florida. 
James Bonner (California Institute of Technology) 
skillfully served as chairman of a program designed 
to explore new ways of meeting the serious situation 
that has developed in the publication and assimilation 
of our ever-expanding research literature. 

William R. Duryee (National Cancer Institute), 
chairman of the AIBS Publications Committee, 
opened the session with “A blueprint for streamlining 
biological journal publication.” With more than 20,- 
000 biological journals appearing regularly and the 
number steadily growing, even the abstracting services 
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fail to cover more than a small fraction of the mate- 
rial printed. (Biological Abstracts includes some ma- 
terial from less than 2000 journals and complete cov- 
erage of only 800.) 

The AIBS has established a Publications Plan that 
looks forward to a reorientation of research publica- 
tion by 1960. This involves the following steps: 1955, 
gather ideas from editors and biologists for solving 
the problem; 1956, formulate a workable and accept- 
able plan; 1957, promote coordination among the vari- 
ous indexing and abstracting services, with the devel- 
opment of a single standard numbering and indexing 
system as a prime objective; and 1958-59, promote 
number coding of articles to allow for machine search- 
ing of material, and work with journals to encourage 
them to simplify titles, shorten papers, and voluntar- 
ily send abstracts to Biological Abstracts. The ob- 
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ject of the Publications Plan is not to impose a sys- 
tem but to serve as a clearinghouse for the best think- 
ing. Any plan must be acceptable, must not interfere 
with dissemination of knowledge, but must result in 
fewer words. Shorter articles could be satisfactory if 
detailed specialized data were deposited by journal 
editors in regional libraries coordinated by the Library 
of Congress; these data would then be available by 
photoreproduction at the user’s expense. 

Richard M. Hewitt (Mayo Clinic and the Mayo 
Foundation of the University of Minnesota), speaking 
humorously and tellingly on “Better preparation of 
material,” opened his talk with the observation that 
our research reporting system encourages repetition, 
orally and in writing, in text, abstract, and review of 
research results. Thus, a few ideas are buried in a 
mountain of words. For oral reporting, Hewitt de- 
plored the presentation of illegible slides. 

The written reporting of research is part of the 
research; it is necessary to be as accurate at the desk 
as at the laboratory bench; each illustration should 
serve a purpose; duplication of information in text, 
tables, and graphs is unjustifiable; and too many ref- 
erences are—too many. An experienced author also 
knows that he should not release what he has written 
when angry, elated, or depressed, and elation is the 
most dangerous of these emotions. 

A wise author works from an outline, detailed and 
carefully prepared. A great deal more time should be 
spent in the preparation of the outline than on com- 
position. Consistency in the handling of the material 
and in the use of terms is equally important. One 
trick of the trade that saves words is the substitution 
of verbs for stock substantive expressions : not “Reten- 
tion of water occurred in the starved rats,’ but “The 
starved rats retained water.” And finally, the speaker 
outlined with graphic examples an array of pitfalls 
in writing—pronouns used without antecedents, new 
verbs made from nouns, colloquialisms, nouns used as 
adjectives, and the incorrect use of words, more often 
common English words than technical terms. 

Robert Bray (Library of Congress), in discussing 
“Modern reproduction of material,” emphasized the 
flexible use of both new and old methods of reproduc- 
tion to serve specific needs. Microcards in 3- by 5-in. 
size are convenient for filing but cannot be enlarged 
economically, whereas sheet film can be enlarged when 
needed. The Diazo Process, incorporated in many com- 
mercial copying devices used in business firms, pro- 
vides a method for making single reproductions from 
single sheets of paper without the use of a lens. The 
most promising of the new devices is Zerography, be- 
cause reproduction is achieved electrically, eliminating 
the disadvantages of chemical processes, and the re- 
sulting copy compares favorably in quality with that 
produced by standard photographic techniques. 

The speaker described the experiment in facsimile 
reproduction, sponsored by AIBS, that is now in 
operation between the Library of Congress and the 
National Institutes of Health. Pages of material are 
transmitted by wire through the use of an electronic 
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scanner; the copy is fairly clear and is usable for 
most purposes. 

The publication system of the American Society of 
Civil Engineers was described. The society’s journal 
merely lists the titles of technical papers, each with a 
number, and members order by number, as separates, 
only the articles of interest to them. The PB report 
system, operated by the Library of Congress in co- 
operation with the Office of Technical Services of the 
Department of Commerce, was also described. in this 
system the office deposits single copies of reports with 
the Library of Congress, whose Photoduplication 
Service sells microfilms or photostats on request. Cus- 
tomers of this service are largely in industry or small 
business, and the reports are usually technical in 
nature. 

Ralph Shaw (Rutgers University), former libra- 
rian of the U.S. Department of Agriculture, discussed 
“Indexing and rapid differential selecting of mate- 
rial.” He emphasized that machines will not replace 
printed bibliographies and card catalogs or those who 
make them; however, machines, by saving time and 
money in searching for material, can release time and 
funds to achieve a better organization of our knowl- 
edge. 

Reviewing various kinds of electronic devices, such 
as digital computers, Shaw pointed out their disad- 
vantages for bibliographic work, disadvantages stem- 
ming from the fact that they were not designed for 
this purpose. The Rapid Selector is at present the only 
one engineered for bibliographic use; it combines the 
flexibility of binary electronic searching with high- 
speed photographic reproduction. By combining a 
punched-card code and a photocell synchronized with 
an auxiliary camera, it provides an enlarged print of 
the data from standard 35-mm film. This corresponds 
to whatever code number the user wishes to find. Thus, 
hundreds of thousands of items can be scanned to 
select all the items desired in a matter of minutes. 
Not only can greater quantities of material be sifted, 
but they can be sifted with greater accuracy and with- 
out hand-copying. 

The success of the Selector does not depend upon 
agreement on a uniform s-heme of classification or 
listing of the material in all conventional systems of 
indexing. A system of random numbering permits use 
of code numbers for the known concepts as they are 
currently organized in any field, and as new concepts 
develop additional code numbers can be assigned con- 
secutively with a numbering stamp. Synonyms are 
given the same code number, and new concepts can be 
added without fitting them into a numbering sequence. 
By the use of separate code books and films, the same 
numbers can be used for different sets of abstracts or 
for journals in various languages. Some fundamental 
thinking about the organization of information is 
needed before full advantage can be taken of this new 
tool. 

Ralph Cleland (Indiana University) presented a 
most provocative proposal in his paper on “The use 
of material.” He pointed out that the publication of 
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research papers was designed to serve two purposes, 
namely, to inform a relatively few individuals of the 
details of a given research project, and to give a 
larger audience a summary of the reasonings and 
findings. This is economically unsound, since a cireu- 
lation of 2000 to 3000 for an article read in toto by 
no more than 20 to 100 people may be costing the 
sponsoring society or group about $10 per reader. To 
eliminate this expensive procedure and to obviate the 
necessity of exchanging reprints, it was suggested 
that a journal might publish a condensed version of 
a scientific paper and make the complete documented 
text available to the few who want it in some less 
expensive form. 

Three possible ways of effecting this were proposed. 
The American Documentation Institute and Univer- 
sity Microfilms, Ine. (the latter restricted at present 
to Ph.D. dissertations), could expand their services to 
supply microfilm editions of full-length papers if 
more journals would use their services and adopt the 
plan of printing only short articles. This might lead 
to many papers appearing only in the short form, 
since authors might often find they could say all that 
was necessary in the condensed version, thus fostering 
the art of brevity. The third possibility would be to 
accomplish the same purpose through the use of micro- 
cards, a more convenient form jn the speaker’s opinion. 
Researchers would buy only what they needed, and 
by the elimination of exchange of reprints, both money 
and storage space would be saved. The publication 
of shorter articles would result in reduced subscrip- 
tion rates. This reduction would enable libraries to 
have complete sets of microfilms or microcards avail- 
able to aid a purchaser to decide whether or not he 
needed a given full text. 

A more radical departure would be to combine a 
large number of journals into a departmentalized 
newspaper, the editorial selection to be retained by 
professional groups but the copy editing and publish- 
ing to be done by production experts. This paper could 
be a weekly containing short scientific articles (de- 
tailed data supplied as outlined in the preceding para- 
graph), editorials, symposiums, news items, letters 
and discussion, book reviews, and advertising. One 
daily issue of the New York Times, selected at ran- 
dom, contained 135,834 words of news material, about 
twice the number of words published in the American 
Journal of Botany in an entire year. By using rotary 
presses and newspaper techniques, greater speed and 
economy would be effected. The economy factor would 
be enhanced by the attractiveness of the paper for 
advertisers. Subscription rates could be low, and a 
reduction in society dues would be possible. 

Based on actual figures for a typical newspaper 
with a circulation of 50,000, the speaker calculated 
that a paper, combining the contents of 10 journals 
and having a circulation of 15,000, would cost the sub- 
seriber only $3 to $5 per year. This would be no more 
than a tenth of the present cost for the same amount 
of journal material. (Ar article based on Cleland’s 
paper will appear in a forthcoming issue of Science.) 
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The large attendance at the symposium and the 
lively discussion offered strong evidence of the interest 
in the eritieal problem of research publication. 


Joun A. BEHNKE for 

Publications Committee of the AIBS 

American Association for the Advancement of Science, 
Washington 5, D.C. 


Science News 


The American Society of Plant Physiologists passed 
this resolution during its annual meeting in Gainsville, 
Fla., in September. 


It has come to the attention of the American So- 
ciety of Plant Physiologists that political criteria are 
now being employed by the Department of Health, 
Education and Welfare in the awarding of research 
grants through the U.S. Public Health Service. We 
deplore this practice for we feel the introduction of 
such political considerations into scientific effort to 
be contrary to American tradition and to be harmful 
to science as a whole. We respectfully urge a return 
to former selection procedures, in which only the scien- 
tifie merit of the research proposal and the integrity 
and research record of the investigator are judged. 


. To implement its program of attack on trachoma and 
certain other eye diseases, the Arabian American Oil 
Co. has begun a joint 5-yr, $500,000 research program 
with Harvard University. The research group will be 
headed by John C. Snyder, dean of the School of Pub- 
lie Health and head of the department of microbiol- 
ogy, assisted by Edward S. Murray and Shih-man 
Chang, specialists in virus diseases. Arabian Ameri- 
can will make available the facilities of its new medi- 
eal center in Dhahran, Saudi Arabia, including three 
modern laboratories. Harvard will provide the pro- 
fessional and technical staff for the scientific work. 


The United States did not take part officially in the 
4th World Forestry Conference that opened at Dehra 
Dun, India, on 11 Dec. Tom Gill of Washington, D.C., 
delegate from the Society of American Foresters, said 
the State Department decided against official partici- 
pation because the Chinese Communists were sending 
a delegation. 


The results of preliminary spectrographie investiga- 
tion of 24 samples of ash taken from Kansas coal 
showed that the germanium content ranged from 
0.0036 to 0.0680 percent in the ash and from 0.00069 
to 0.00480 percent in the total coal. Using the price 
of germanium at $295 per pound, as it was in Febru- 
ary of this year, John A. Schleicher and William W. 
Hambleton of the University of Kansas determined 
that the germanium content of the Kansas coal was 
worth from $4.06 to $28.40 per ton of coal. One 
sample, which contained 21.8 oz of germanium per ton 
of ash, was valued at $401.20 per ton of ash, if no 
germanium were lost iz the processing. This compared 
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favorably with both present domestic and foreign 
prices of the metal. 

The chief source of domestic germanium has been 
the residues derived from the smelting of zine ores. In 
Germany, England, and Japan, there are several 
plants already in operation that recover the metal from 
the fly-ash and residual ash of coal. In this country 
there has been some questions about the practicability 
of obtaining germanium from coal because the thick 
veins of eastern coal show low concentrations of the 
metal. However, Kansas coal seams are much thinner 
and this might be a factor in the high concentration 
found in the study. The U.S. Geological Survey is 
planning to conduct further investigations of the 
germanium in Kansas coal next spring. 


A record ratio of 1 doctor for every 730 persons in 
the United States has been reached during 1953-54 
through the graduation of 6861 physicians, the largest 
group in history. 


At a special conference held in New York on 9 Dee. 
the legislative committee of the American League 
Against Epilepsy discussed and recommended reform 
of outmoded state laws requiring sterilization of epi- 
lepties, prohibiting their marriage, limiting their em- 
ployment opportunities, and forbidding them to oper- 
ate motor vehicles. The committee indicated that these 
laws had long caused profound economic deprivation 
and moral despair among hundreds of thousands of 
citizens who, with their seizures partially or wholly 
controlled, were for all practical purposes normal 
human beings. 

The four major recommendations for changes in 
state legislation were made in the light of a 2-yr study 
conducted by Roscoe L. Barrow, dean of the College of 
Law of the University of Cincinnati. Barrow’s study 
was supported by a grant from the National Institute 
of Neurological Diseases and Blindness. These recom- 
mendations may be summed up as follow: (1) eugenie 
sterilization laws should be amended to render them 
inapplicable to epilepties; (2) eugenic marriage laws 
should be amended to render them inapplicable to 
epileptics; (3) motor vehicle licenses should be con- 
sidered for those epileptics whose seizures have been 
completely controlled for a period of 2 yr; (4) work- 
men’s compensation laws should be amended so that 
employers are protected from liabilities resulting from 
injuries to or by epileptics caused by epileptic condi- 
tions. 


Some 25 young West German scientists are to come 
to the United States at the invitation of the Govern- 
ment to study for 2 yr in American institutions. The 
program is aimed at s-sengthening German science 
and its industrial application. Atomic energy will be 
one of the chief fields of study, for the U.S. has agreed 
to help Germany in developing atomic energy for 
peacetime use. This country also is shipping a consid- 
erable quantity of nuclear research equipment to 
Germany. 
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In an article in the December issue of Harper’s 
Magazine, Leonard Engel medical writer, says that 
many cancer investigators find serious flaws in the 
statistical evidence linking cigarettes and lung cancer. 
He reports that William C. Heuper, chief of environ- 
mental cancer research at the National Cancer Insti- 
tute, has pointed out that the lung cancer mortality 
rates in various countries should parallel the national 
consumption of cigarettes. However, in Central Eu- 
rope the rise in lung eancer began before the turn of 
the century and not in 1920 when cigarette smoking 
beeame widespread. 

A British scientist, Sidney Russ, states that Den- 
mark, Switzerland, and the United States have nearly 
identical death rates from lung cancer, but the Swiss 
and Danes smoke only half as many cigarettes per 
capita as we do. Again, cigarette consumption in Eng- 
land and Wales is 30 percent below the level of the 
U.S.; but lung cancer mortality in these areas is al- 
most two and a half times as great. 

Engel writes that the “most puzzling inconsisten- 
cies” are to be found in the proportions of men and 
women dying of lung cancers. As a whole, cancer of 
the Jung is a masculine disease, theoretically because 
men have been smoking longer and in larger num- 
bers than women. Curiously, however, the dispropor- 
tion is growing in the U.S. and several other countries 
—though a larger proportion of women now smoke. 


On 27 Nov. the first experimental reactor to-be built 
in Sweden was officially shown to an assembly of 
scientists, industrialists, and other notables headed by 
King Gustaf Adolf and two cabinet ministers. The 
reactor’s present 10-kw capacity will soon be increased 
to 300 kw, and plans have been formulated for the 
construction of a 20,000-kw reactor within 3 to 4 yr. 


Foot-and-mouth disease, a virus that infects cattle, 
has been transmitted by inoculation to young chicks 
in the laboratory. Heretofore, it had been believed that 
both domestic and wild fowl are resistant to the dis- 
ease. H. H. Skinner of the Research Institute (Animal 
Virus Disease), Pirbright, Surrey, England, reported 
in the 4 Dee. issue of Nature that he inoculated young 
chicks intramuscularly and chick embryos intrave- 
nously with strains of the disease taken from cattle, 
mice, and guinea pigs. He recovered the virus from 
the blood and observed characteristic lesions of: the 
tongue in both newly hatched chicks and birds 2 to 4 
mo old. 

In chickens of all ages there was no severe systemic 
disturbance in the course of the infection. The af- 
fected tongue tissue usually was flaked off in 1 or 2 
days and the tongue left without a blemish. Both the 
cardiac and skeletal muscles of the chicks inoculated 
in the embryo stage were observed to show signs of 
the infection, as is the case in the infection of the 
young of many other species. 

Skinner also reported a successful attempt to infect 
chick embryos 7 to 10 days old with the virus of vesic- 
ular stomatitis, a disease with symptoms similar to 
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those of foot-and-mouth disease. “ ... adult and young 
birds were highly susceptible to infection with the 
virus of vesicular stomatitis when this was inoculated 
intradermally into the tongue.” 


The government expects soon to introduce a new 
game bird into the United States. It is the black fran- 
colin (Francolinus francolinus), a beautiful, non- 
migratory bird from Pakistan that will probably be 
“planted” in the southwest. Gardiner Bump, Fish and 
Wildlife Service biologist in charge of foreign bird 
introductions, is now in Karachi. He hopes to send 
back a few hundred black francolins, several times the 
minimum number necessary to make a successful 
plant. 

The black francolin is closely: related to the 194 
gray or brown francolins introduced into Arizona 
from Pakistan last year. A Federal-State program, 
financed by excise taxes on sporting arms and ammu- 
nition, seeks to restock game birds in the United 
States, mostly in the dry southwestern portion where 
there are now few upland game birds. Under the pro- 
gram the Government has brought in more than 3700 
chukor partridges from Turkey in the last 3 yr. Stem- 
ming from the same family as the bobwhite, the 
chukors were sent mainly to Arizona, New Mexico, 
and Utah. : 

Other game birds finding uew homes in the United 
States in the last 3 yr include nearly 270 Spanish red 
leg partridges for southeast Colorado, which the Gov- 
ernment hopes will soon be increased by 600 new- 
comers; 40 seesee partridges from Pakistan and Tur- 
key for New Mexico, with more expected to follow; 
55 Hungarian partridges from Turkey, of a race 
adaptable to southwestern conditions; 5 sand grouse 
from Turkey for Arizona; and 3 Turkish pheasants, 
owned by the State of Missouri and now on a Tennes- 
see game farm. The most famous game bird trans- 
planted into the United States is the pheasant, success- 
fully imported from China in 1880. 


Scientists in the News 


Paul E. Klopsteg has resigned as associate director 
of the National Science Foundation, effective 31 Dec., 
to return to his home in Glenview, Ill., where he is 
establishing an office for consulting activities in re- 
search and education in science and engineering. He 
will continue as a member of the Personnel Security 
Review Board of the Atomic Energy Commission, and 
will serve as special consultant t6 the National Science 
Foundation and to the dean of the Technological In- 
stitute at Northwestern University [See Science 120, 
592 (15 Oct. 1954) ]. 


At its 35th annual meeting the Swedish Academy of 
Engineering Sciences awarded gold medals to the fol- 
lowing scientists: Erik Stemme, for directing the team 
that in 3 yr built the binary electronic computing 
machine, BESK; Gunnar Jancke, for his role as 
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leading engineer in the design and development of 
Sweden’s new network of 380,000-v transmission lines 
between the Lapland waterfalls and the central and 
southern parts of the country; Erik Bergstrand, for 
designing the geodimeter, an instrument for measur- 
ing geographic distances by determining the distance 
traveled by light reflexes; Olle Wernholm, for his 
work in perfecting electron accelerators. John Chip- 
man of Massachusetts Institute of Technology, the 
first non-Swede to be so honored, received the Acad- 
emy’s Brinell medal for his important achievements in 
metallurgy and metallography. 


A. Nelson Dingle has joined the staff of the Univer- 
sity of Michigan, where he will be associated with E. 
Wendell Hewson and others in establishing a program 
of applied meteorology. The group is undertaking to 
develop the interdisciplinary phases of meteorology in 
such fields as medicine, public health, engineering, and 
biology. A teaching and research laboratory is being 
built by the university to provide a center for these 
studies. 


Arthur G. Milnes, a specialist in magnetic amplifiers 
and principal scientific officer of the British Ministry 
of Supply, has joined the faculty of Carnegie Insti- 
tute of Technology as visiting associate professor of 
electrical engineering. His l-yr leave from the Royal 
Aircraft Establishment at Farnborough is supported 
by an FOA fellowship granted by the Royal Society 
of London in conjunction with the National Academy 
of Science in Washington. He will work with L. A. 
Finzi, who is also an authority on magnetic amplifiers. 


Harold A. Wilson, professor emeritus of physics and 
former head of the department at Rice Institute, was 
honored by colleagues and friends at a formal dinner 
on his 80th birthday. Wilson was one of the original 
members of the Rice faculty. He is a fellow of the 
Royal Society of London and of the American Philo- 
sophical Society, as well as a member of the Cam- 
bridge Philosophical Society, the London Physical 
Society, and the American Physical Society. Annually 
former students of Rice contribute to the H. A. Wil- 
son memorial award given to the graduate student 
doing the best research in physies. 


The Society of American Foresters presented two 
of the forestry profession’s highest awards during the 
society’s meeting in Milwaukee, Wis. William L. Hall 
of Hot Springs, Ark., received the Gifford Pinchot 
medal. Hall was a cofounder with Mr. Pinchot of the 
society, and is the owner and manager of extensive 
timberlands in Arkansas. At the age of 81, he is the 
oldest professional forester in America in active prac- 
tice. 

Tom Gill, executive director of the Charles Lathrop 
Pack Forestry Foundation, Washington, D.C., was 
presented the Sir William Schlich memorial medal. 
Schlich (1840-1925) was inspector general of forests 
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in India, professor of forestry at Oxford University, 
and author of the Manual of Forestry, an early work 
on forest management. Gill was honored for distin- 
guished service to international forestry. He has been 
a forestry consultant to several governments in Cen- 
tral America and the Orient, and is a special forestry 
adviser to the Food end Agriculture Organization of 
the United Nations. 


Wallace E. Pratt, of Carlsbad, N.M., former vice 
president and director of the Standard Oil Co. (New 
Jersey), is the 1954 recipient of the American Petro- 
leum Institute’s Gold Medal award for distinguished 
achievement. 


Hans Schwerdtfeger, mathematician of the Univer- 
sity of Melbourne, Australia, is spending a year as a 
visiting professor at Queen’s University, Kingston, 
Ontario, Canada. He is completing a book on the 
geometry of complex numbers, in collaboration with 
Peter Scherk of the University of Saskatchewan. 
Schwerdtfeger is planning to visit New York Univer- 
sity in January and several other American institu- 
tions at later dates. 


A. E. Pierce, a principal scientific officer of the 
Agricultural Research Council of Great Britain, sta- 
tioned at the Institute of Animal Physiology, Cam- 
bridge, is utilizing a 1-yr fellowship in veterinary 
protozoology at the McMaster Animal Health Labora- 
tory in Sydney, Australia. One of his particular fields 
of interests has been bovine trichomoniasis and he 
spent 2 yr as Wellcome research fellow at the Univer- 
sity of Wisconsin studying the chemotherapy of this 
disease. 


Vesto M. Slipher has become director emeritus of 
the Lowell Observatory, Flagstaff, Ariz., after 53 yr 
of continuous service, the last 38 of them as director. 
His outstanding work in astronomical spectroscopy, 
including his discovery of the red-shift in the spec- 
trums of extragalactic nebulas, led to his receiving 
the gold medal of the Royal Astronomical Society, 
the Bruce medal of the Astronomical Society of the 
Pacific, and many other honors. He plans to continue 
his plazetary and nebular studies. 

Slipher is sueceeded by Albert G. Wilson, who has 
been assistant director since 1953. Wilson was previ- 
ously on the staff of the Mount Wilson and Palomar 
Observatories and a member of the faculty of Cali- 
fornia Institute of Technology. During 1949-53 he 
was astronomer in charge of the National Geographic 
Society-Palomar Observatory Sky Survey. 


Donald H. Hale, colonel, has been named deputy 
commanding officer of the Chemical Corps Research 
and Engineering Command, Army Chemical Center, 
Md. He succeeds Alexander Grendon, colonel, who re- 
tired last month. Hale will assist the commanding 
general of the Research and Engineering Command, 
John R. Burns, in the direction and control of the 
Chemical and Radiological Laboratories, Medical 
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Laboratories, and Engineering Agency, all at the 
Chemical Center, as well as Dugway Proving Ground, 
Utah, and the Chemical Corps installation at Muscle 
Shoals, Ala. 


Ralph D. Bennett, senior scientist and technical di- 
rector at the U.S. Naval Ordnance Laboratory, Silver 
Spring, Md., resigned on 1 Dec. after 14 yr of service 
to accept a position as manager of the technical de- 
partment of the Knolls Atomic Power Laboratory, 
Schenectady, N.Y., research facility managed by the 
General Electric Co. 


L. L. Thurstone, research professor of psychology 
and director of the Psychometric Laboratory of the 
University of North Carolina, recently returned from 
Sweden, where he was awarded an honorary doctorate 
by the University of Gothenburg. Last spring he was 
visiting professor of psychology at the University of 
Stockholm. 


Howard A. Eder, an investigator in the metabolism 
laboratory of the National Heart Institute, has been 
appointed associate professor of medicine of the State 
University of New York College of Medicine, Brook- 
lyn, effective early in 1955. 


Necrology 


Ernest B. Babcock, 77, pioneer in experimental tax- 
onomy and professor emeritus of genetics at the Uni- 
versity of California, Berkeley, 8 Dec.; Charles F. 
Daniels, 39, thoracic surgeon and codesigner of the 
Chamberlain-Daniels vacuum pump, New York, 8 
Dec.; John Eiman, 67, pathologist and director of 
laboratories at Abbington Memorial Hospital, Phila- 
delphia, 3 Dec.; Charles W. Elmer, 82, astronomer, 
lecturer, and founder of the Custer Institute for 
Scientific Research, Greenport, N.Y., 7 Dee.; Vladi- 
mir V. Golubev, 70, mathematician, authority on aero- 
dynamics, and author, Moscow, 5 Dec.; Harry C. Gos- 
sard, 70, mathematician and former dean of Eastern 
New Mexico University, Portales, N.M., 6 Dee.; Ed- 
mund J. Longyear, 90, mining explorer, Los Angeles, 
4 Dec.; Edmund B. Montgomery, oldest practicing 
physician in the United States and yellow fever ex- 
pert, Quincy, Ill., 8 Dec.; Charles Palache, 84, erystal- 
lography expert, former president of the Geological 
Society of America, and professor emeritus of min- 
eralogy at Harvard University, Cambridge, Mass., 5 
Dee.; Stephen B. L. Penrose, Jr., 46, former professor 
of physics, author, and president of the American Uni- 
versity of Beirut and International College, Beirut, 
Lebanon, 9 Dee.; Frank J. Remy, former instructor 
of oral hygiene at Columbia University, New York, 6 
Dec.; Florence Robertson, 45, professor of geophysics 
and geophysical engineering in the Institute of Tech- 
nology of St. Louis University, St. Louis, 18 Nov.; 
Julius V. Sommer, 66, former analytical chemist for 
the Esso Research Laboratories, Lindex, N.J., 6 Dee. 
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Meetings 


International medical authorities visited the Uni- 
versity of Pennsylvania 8-9 Dee. to attend a series of 
conferences for consideration of the muscular dis- 
order known as myasthenia gravis. The meeting was 
held under auspices of the Myasthenia Gravis Founda- 
tion, New York. George D. Gammon, professor of 
clinical neurology at the University of Pennsylvania 
School of Medicine and vice chairman of the founda- 
tion, arranged the program. Among the foreign visi- 
tors was Andrew Wilson of the University of Liver- 
pool, England, who spoke on the action of extracts 
of the thymus on myasthenia gravis; H. D. Churchill- 
Davidson of St. Thomas Hospital, London, who de- 
scribed neuromuscular transmission in myasthenia 
gravis; and Eleanor Venning of MeGill University 
who discussed endocrine changes in normal pregnancy. 


The School of Agriculture of Michigan State Col- 
lege is sponsoring a centennial symposium, Nutrition 
of Plants, Animals, and Man, 14-16 Feb. 1955. The 
program is designed to interest people professionally 
concerned with nutrition rather than the general pub- 
lie, to review current experiments, and to assess pres- 
ent knowledge concerning the infiuence of soil fer- 
tility on the nutritive value of animal and human 
food. It is hoped that the inclusion of speakers with 
national and international reputations will add to the 
interest of the meeting. 

The program the first day will be devoted largely 
to a consideration of the chemical composition and 
nutritional quality of plants. L. A. Maynard, A. G. 
Norman, and K. C. Beeson will be the principal off- 
campus speakers. The second day will be devoted to 
animal and human nutrition with these specialists 
participating: W. A. /lbrecht, E. N. Todhunter, 
W. J. Darby, and L. E. Clifcorn. On the third day, 
H. D. Anderson, A. B. Keys, O. V. Wells, and Alice 
Smith will consider the public health aspects of the 
problem and, with other speakers, will conduct a panel 
discussion on all phases of the symposium. 

Each day members of the Michigan State College 
staff will contribute their findings. In addition to the 
above specialists, other experts will be invited to par- 
ticipate. Attendance will be limited in order that dis- 
cussion may be as free as possible. For information 
write Continuing Education Service, Kellogg Center, 
Michigan State College, East Lansing. The proceed- 
ings of the symposium will be published. 


The 5th conference of the Chemical Engineering 
Division, Chemical Institute of Canada, will be held 
7-9 Mar. 1955 in Ottawe. Under the chairmanship of 
Paul E. Gishler, 2 days will be devoted to technical 
papers—ineluding a half-day on atomic energy devel- 
opments, a half-day on the fundamentals of drying, 
and a half-day on general chemical engineering topics. 

One of the features of the meeting will be a trip to 
the Chalk River Plant of Atomic Energy of Canada 
Ltd. by a limited number of participants who must 
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have security clearance. Inquiries regarding the trip 
should be mailed to Dr. W. M. Campbell, Box 323, 
Deep River, Ont. 


The spring meeting of the Committee for the Scien- 
tific Study of Religion is to be held in New York 16 
Apr. 1955. The general theme is Psychiatry and Reli- 
gion. Social scientists with research to report in the 
general area of religion should send three copies of 
300-word abstracts of 15-min papers to the secretary, 
Walter Houston Clark, Hartford Seminary Founda- 
tion, Hartford 5, Conn., before 1 Mar. 


Society Elections 


Indiana Academy of Science: pres., A. H. Meyer, 
Valparaiso University; v. pres., Willis H. Johnson, 
Wabash College; chair. of program committee, John 
Mizelie, University of Notre Dame; sec., W. A. Daily, 
El’ ‘illy and Co., Indianapolis; treas., Frank J. 
Weicher, Indiana University. 


Academy of Psychosomatic Medicine: pres., William 
Kaufman, Bridgeport, Conn.; v. pres., Bernard B. 
Raginsky, Montreal, Canada; sec., Ethan A. Brown, 
Boston, Mass.; treas., Alfred J. Cantor, Flushing, N.Y. 


' Iastrument Society of America: pres., Warren H. 
Brand, Conoflow Corp., Philadelphia; treas., Justus 
T. Vollbrecht, Energy Control Co. The vice presidents 
are A. A. Anderson, Swissomatice Products, and W. H. 
Fortney, Humble Oil and Refining Co. 


American Society of Ichthyologists and H 

gists: pres., Edward C. Raney, Cornell University; 
sec., Arnold B. Grobman, Florida State Museum; 
treas., Coleman J. Goin, University of Florida; publi- 
cations sec., N. Bayard Green, Marshall College. The 
vice presidents are Robert C. Stebbins, University of 
California; L. M. Klauber, San Diego, Cal.; and 
Ernest A. Lachner, U.S. National Museum. 


The American Orthopsychiatric Association, Inc.: 
pres., Simon H. Tulchin, New York; v. pres., Eliza- 
beth H. Holmes, Boston, Mass.; sec., Jessie Edna 
Crampton, Brooklyn, N.Y.; treas., William S. Lang- 
ford, New York; past pres., Hyman §. Lippman, St. 
Paul, Minn.; pres.-elect, Exie E. Welsch, New York; 
editor of journal, George E. Gardner, Boston Mass. 


Mycological Society of America: pres., William W. 
Diehl, Bureau of Plant Industry, Beltsville, Md.; 
pres.-elect, Ralph Emerson, University of California, 
Berkeley: v. pres., Josiah L. Lowe, Syracuse Univer- 
sity; sec.-trcas., E. 8. Beneke, Michigan State College. 


American College of Dentists: pres., James H. Fer- 
guson, Baltimore, Md.; v. pres., C. V. Rault, Wash- 
ington, D.C.; pres.-elect, Kenneth C. Pruden, Pater- 
son, N.J.; treas., William N. Hodgkin, Warrenton, 
Va.; see., Otto W. Brandhorst, St. Louis, Mo. 
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Education 


With the financial support of the National Science 
Foundation, a visiting lectureship program is being 
administered by the Mathematical Association of 
America during 1954-55, The object of this program 
is to assist teachers in colleges and universities in in- 
troducing modern ideas into undergraduate mathema- 
tics and in improving the quality and increasing the 
quantity of their mathematics students—not only 
those students who will become research mathemati- 
cians but those who will apply the subject in other 
fields, teach it in secondary schools and colleges, or 
become part of the generally informed public. 

With this end in view, the lecturers are prepared 
not only to give formal lectures but to confer with 
students and faculty singly and in groups. They will 
be glad to advise students on future opportunities in 
study and employment, to diseuss teaching problems 
and curriculum with members of the staff, and to 
throw what light they can on practices in comparable 
institutions. 

There will be five lecturers: R. H. Bing, University 
of Wisconsin; W. L. Duren, Tulane University; Tom- 
linson Fort, University of South Carolina; George 
Polya, Stanford University (emeritus); D. V. Wid- 
der, Harvard University. Polya will tour the area 
roughly west of the Mississippi River for 3 mo. The 
other lecturers will for the most part remain east of 
the Mississippi. Widder will be available from 27 Mar. 
to 1 May; Bing for parts of the fall semester; Fort in 
February 1955; Duren in the fall semester. A detailed 
itinerary is to be found in the December (1954) issue 
of the American Mathematical Monthly. 


Dedication ceremonies were held recently for the 
new $723,480 Barnard Free Skin and Cancer Hospital, 
located in the Washington University-Barnes Hospital 
Medical Center, St. Louis. The new building has five 
floors and a 42-bed capacity. The fifth floor will house 
a tumor clinic operated by the Washington University 
Clinies. This clinic recently received gifts totaling 
$130,000 for construction and equipment. Of this 
amount, $50,000 was received from the Donald L. 
Barnes Foundation and Mr. Barnes personally for 
equipment, approximately $60,000 came from an 
anonymous donor, and about $15,000 to be used for 
construction was received from the university’s de- 
partment of radiology. The project to build the fifth 
floor was initiated by an additional pledge of $10,000 
by Wendell G. Scott, associate professor of clinical 
radiology and his associates in that department, and 
also by some of their patients who are interested in 
inereasing the opportunities for research in the field 
of cancer and malignant tumors. 

A 24-million volt betatron, purchased and operated 
by the Mallinckrodt Institute of Radiology, is on the 
ground floor of the building. The Mallinckrodt In- 
stitute also will provide radiological services for the 
hospital. Research laboratory space has been provided 
on the second floor, and patients will be housed on 
the third and fourth floors. 
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Available Fellowships and Awards 


The International Academy of Proctology has an- 
nounced its 1954-55 contest for the best unpublished 
contribution on proctology or allied subjects. The 
winner will receive $100 and a certificate; certificates 
will also be awarded to other especially deserving 
entries. This competition is open to all physicians in 
all countries, whether or not affiliated with the acad- 
emy. The formal presentation of the first prize and 
of the certificates will be made at the annual con- 
vention of the academy on 26 Mar. 1955 at the Plaza 
Hotel in New York. 

The academy reserves the exclusive right to publish 
all contributions in the American Journal of Proc- 
tology. All entries are limited to 5000 words, must be 
typewritten in English, and submitted in quintupli- 
cate. Entries must be received no later than 1 Feb. 
1955. They should be addressed to the International 
Academy of Proctology, 147-41 Sanford Ave., Flush- 
ing 55, N.Y. 


Candidates for the $2500 Merck graduate fellowship 
in analytical chemistry are now being sought for 1955. 
The fellowship is sponsored each year by Merck and 
Co., Ine., Rahway, N.J., and administered by the 
American Chemical Society. The applicant believed 
capable of contributing most to the advancement of 
the theory and practice of analytical chemistry during 
his course of study and in the future will be awarded 
the fellowship, contingent upon the candidate’s ac- 
ceptance by the institution and professor selected for 
the proposed study program. An outline of the pro- 
posed academic program and the name of the pro- 
fessor must accompany the application. 

The institution selected must be one whose under- 
graduate instruction in chemistry is approved by the 
American Chemical Society. In Canada, the institu- 
tion must also be approved by the Chemical Institute 
of Canada. A student will be eligible to have the fel- 
lowship renewed twice, but no student may hold it 
for more than 3 yr. 

Application blanks may be obtained from the Amer- 
ican Chemical Society, 1155 16th St. NW, Washing- 
ton 6, D.C. They should be completed and returned 
to the Merck Fellowship Committee, at the same ad- 
dress, along with letters of recommendation and tran- 
seripts of credits. Deadline date for receipt of all ma- 
terial is 1 Feb. 1955. 


Applications for Atomic Energy Commission fellow- 
ships for 1955-56 in radiological physics and in in- 
dustrial hygiene are now being received by the Oak 
Ridge Institute of Nuclear Studies. The two fellow- 
ship programs have taken on increased importance in 
view of increased industrial participation in the 
atomic energy program and the impending develop- 
ment of power reactors for the generation of electric- 
ity and for propulsion purposes. 

The industrial hygiene fellowship program sup- 
ports individuals who are studying for the master’s 
degree in this field at either the Harvard University 
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School of Public Health or the University of Pitts- 
burgh Graduate School of Public Health. 

Radiological physics fellowships are carried out 
in three separate programs as follows: At Vanderbilt 
University and Oak Ridge National Laboratory, at the 
University of Rochester and Brookhaven National 
Laboratory, and at the University of Washington and 
the Hanford Works. In each case 9 mo of course work 
at the university is followed by 3 mo of additional 
study and field training at the cooperating AEC in- 
stallation. Up to 25 fellows may be appointed in each 
of the three programs, and course work may be ap- 
plied toward an advanced degree. Six-month exten- 
sions may be granted in some cases for completion of 
work on the master’s degree. 

Basic stipend for both fellowships is $1600, with 
an allowance of $350 for a spouse and $350 for each 
dependent child. Tuition and laboratory fees are paid 
as a part of ihe fellowship. Industrial hygiene fellows 
may receive an additional allowance of $200 if they 
have already completed a year of graduate study or 
have appropriate work experience. Application forms 
and additional information may be obtained from the 
Fellowship Office, University Relations Division, Oak 
Ridge Institute of Nuclear Studies, Oak Ridge, Tenn. 


Miscellaneous 


The National Society of Professional Engineers ex- 
pects to occupy new headquarters on K St. NW, 
Washington, D.C., by the early fall of 1955. The base- 
ment and first two floors will be occupied by the 
society, and the top two floors will be rented as office 
and meeting-room space. The building will also house 
the offices of the American Engineer, monthly period- 
ieal published by the society. 


Any teacher or industrial chemist interested in 
directing a new project in the National Cooperative 
Undergraduate Chemical Program (NaCUR) should 
write to Mrs. Ethaline Cortelyou, Armour Research 
Foundation, Chicago 16, Ill., before 20 Jan. 1955, if 
the project is to be listed for the 1955-56 college term 
in the annual article that appears in the May or June 
1955 issue of the Journal of Chemical Education. 
For the 1954-55 college year NaCUR offered 20 pro- 
jects for student participation—7 of them analytic; 
12, organic; and 1 biochemical. 

The NaCUR program was organized at the St. Louis 
meeting of the American Chemical Society in 1948 to 
stimulate undergraduate research and to supply 
chemical data. The major premise of the program 
is that usable chemical information can be obtained 
from duplicating work done by two or more under- 
graduate students in different colleges, independent of 
and unknown to one another. 

Early in the 6 yi of its active existence, it became 
obvious that an additional purpose served by the pro- 
gram is to stimulate or revive research interest in 
teachers of small colleges who previously have felt 
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handicapped by limited funds, facilities, time, and 
research quality students. A fourth aim, recently 
added, is to give industry an opportunity to partici- 
pate in the stimulation of undergraduate chemical re- 
search to help insure for itself a continuing supply of 
young chemists and chemical engineers. 

The program is set up under a system of research 
projects that are simple and objective enough for 
undergraduate work. Each project is subdivided into 
research units. Lach research unit is of such a nature 
that acceptable results and a report can be expected 
in 50 laboratory hours, the equivalent of one semester 
hour of college credit. Each unit is assigned to two 
or more students in different schools and is reassigned 
until check results are obtained or the project director 
is convinced it is not feasible. When sufficient data 
have been collected the director will report it in a 
paper for publication, giving full eredit to the partici- 
pating students and their schools. 


George Meade has contributed his natural history 
library and a sum of money to the department of zool- 
ogy, Tulane University. The library will be ineorpo- 
rated with that of the department to form a nucleus 
for the continued expansion of the research library, 
to be called the Meade Natural History Library. The 
microcarding of out-of-print herpetologic materials is 
now in progress; a limited number of microcards of 
the following publications are available: George A. 
Boulenger, Catalogue of the Amphibians and Reptiles 
in the British Museum $17; Egid Schreiber, Herpeto- 
iogia Europaea. Eine systematische Beareitung der 
Amphibien und Reptilien, welche bisher in Europa 
auf gefunden sind, $5. 


The Veterans Administration has openings for clini- 
cal psychologists at from $5940 to $10,800 a year. To 
qualify, applicants must have completed all the re- 
quirements for the doctoral degree in a course of 
study emphasizing psychology. In addition, they must 
have had at least 2 yr of experience in clinical psy- 
chology in a medical setting. Teaching experience in 
clinical psychology at the graduate level may be of- 
fered to meet a part of the experience requirement. 
Full details and application forms may be obtained 
from most post offices, or from the Civil Service Com- 
mission. Applications will be accepted until further 
notice and must be filed with the Board of U.S. Civil 
Service Examiners, Veterans Administration, Wash- 
ington, D.C. 


A series of 20-see films for use on television has 
been produced by the National Society for Medical 
Research of 208 N. Wells St., Chicago 6, Ill, and is 
now being seen on TV stations across the nation. 
Twenty-two sets of the films are now in distribution 
and in great demand. 

The society’s suund and color reel, Which Fate, has 
been reduced to a 20-min film and is now available for 
loan or print purchase. Which Fate tells the story of 
the stray dog, both as anonymous pound victim and 
hero of medical research. 
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Petroleum Microbiology. Ernest Beerstecher, Jr., 
Elsevier, Houston, 1954. xv + 375 pp. Illus. $8. 


The principles, processes, problems, and possibili- 
ties of applying microbiology to the petroleum indus- 
try are neatly treated in this book, which deals with 
much material so new that it is unsettled, speculative, 
and of a preliminary nature. Beerstecher has assem- 
bled and appraised this material in a commendable 
manner. His writing is lucid, entertaining, and in- 
formative. The book appears to be almost free of 
errors of fact, rhetoric, grammar, or typography. One 
of the few exceptions is a statement on page 120 to 
the effect that “it is now well established that the 
source materials of petroleum are largely composed 
of marine vegetation, much of which was microbial in 
nature.” The section on bacterial plugging of porous 
formations is based on reports that are inadequate 
and partly erroneous. 

In the introductory chapter Beerstecher marries 
microbiology to petroleum engineering by giving a 
short historical account of the parallel developments 
of each. Although many vigorous children can be ex- 
pected from this marriage, a few paragraphs sum- 
marizing (for the benefit of petroleum people) the 
characteristics of microbes and their specialized meth- 
ods -f study and a little more information on the 
chemical composition and occurrence of crude oil (for 
the benefit of microbiologists) could have contributed 
to an earlier understanding. 

Except for the section on micropaleontology, which 
outlines the significance of fossilized protozoans 
(Foraminifera, Radiolaria, and so forth) and algae 
(primarily diatoms) as indicators of oil deposits, the 
book deals mainly with the role of bacteria and allied 
microorganisms in geologic processes. Chapter IIT sum- 
marizes some of the many contributions of such micro- 
organisms to the biogeochemistry of calcium, carbon, 
iron, nitrogen, phosphorus, silicon, and sulfur, with 
particular reference to marine and petroliferous sedi- 
ments. Although the precise role played by bacteria in 
the origin of oil is still largely a matter of conjecture 
and debate, available information leaves little room 
for doubt that their activities are importantly con- 
tributory during the early stages of the process and 
they could contribute to the maturation, modification, 
and migration of petroleum. 

Most comprehensive and complete are the two chap- 
ters dealing with the effects of hydrocarbons upon 
microorganisms and the effects of microorganisms 
upon hydrocarbons. Tables and text outline the ecol- 
ogy, characteristics, and oxidation products of nu- 
merous microorganisms that can attack virtually all 
kinds of hydrocarbon, including aliphatic, cycloparaf- 
finic, aromatic, naphthenic, saturated, unsaturated, 
and substituted compounds. This ability of microor- 
ganisms to oxidize hydrocarbons is the basis for be- 
liefs, summarized in Chapter X, that microorganisms 
might be used as reagents in the petrochemical indus- 


1064 


Book Reviews 


try. It is also the basis of various geomicrobiological 
prospecting methods proposed for employing bacteria 
or their products as indicators of oil deposits (Chap- 
ter V), and for their activities in oil-field flood waters 
(Chapter VII). 

Among the harmful activities of microbes that may 
be prevented or ameliorated by the kind of knowledge 
here presented are fermentation of drilling muds 
(Chapter VI), corrosion (Chapter VIII), and infec- 
tions of man associated with cutting oils (Chapter 
XI). 

The usefulness of the book is augmented by more 
than 700 references to relevant literature, a glossary 
defining approximately 100 microbiological terms and 
nearly 50 petroleum technology terms, and indexes of 
authors, microorganisms, and subjects. 

E. ZoBELL 
Scripps Institution of Oceanography 
University of California 


Rare Metals Handbook. Clifford A. Hampel, Ed. 
Reinhold, New York, 1954. xiii + 657 pp. Illus. $12. 


Developments in recent years, and particularly since 
the outbreak of World War II, have led to important 
uses of many metals that either are very expensive or 
exist in small quantities. These uses are found in many 
fields but particularly in nuclear energy, weapons, and 
instruments. This book should form a valuable addi- 
tion to the libraries of people working in these fields 
and should also be of interest to metallurgists in gen- 
eral. 

This book is an ambitious undertaking, since 35 
different metals are described in addition to the rare 
earths. The danger in such a work is that the cov- 
erage will be inadequate and even inaccurate. The 
editor has clearly been aware of this and has sought 
the help of 34 different authors. This amounts to 
nearly one author for each metal and should assure 
reliable presentation. 

Since the various chapters are by different people, 
they inevitably vary in style and organization. In gen- 
eral, however, the writing is clear and concise. A de- 
scription is given of the mineral, its occurrence, and 
the methods of extraction. Methods of mechanical 
fabrication are given when these are of interest. 
Finally, the chemical and physical properties of the 
metal and its principal uses are described. 

The last chapter, “Physical properties of metals,” 
brings together values of all the usual physical con- 
stants into a series of tables. In addition, it lists 
nuclear cross-sections and prices as of 1953. This 
chapter is not limited to rare metals but includes the 
common ones as well. 

This volume is a much-needed contribution to the 
metallurgical literature. 

J. H. Frve, Jr. 
Metallurgy Division, Oak Ridge National Laboratory 
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Méthodes et Réactions de L’ Analyse Organique. 
Leon Velluz, Ed. vol. III: Réactions Colorées et 
Fluorescences. Maurice Pesez and Pierre Poirier. 
Masson, Paris, 1954. 297 pp. Paper, F. 2750. 


This is the third, and last, volume of the treatise 
edited by L. Velluz under the general title Méthodes 
et Réactions de L’ Analyse Organique. In essence, this 
book is a compilation of qualitative tests for various 
well-known kinds of organic compounds. Both organic 
and inorganic reagents are used to produce colored 
fluorescing products. 

Reactions are arranged under nine types, such as 
oxidation-reduction and diazotization-coupling. Under 
each of these, consideration is given to the action of 
various reagents, such as heteropoly compounds and 
ferric chloride, on different classes of compounds, such 
as alcohols and phenols. 

Under principles of the reactions is a brief explana- 
tion of the chemistry involved, with many references. 
Following brief directions for performing the tests in 
each section are tables summarizing the reactants cov- 
ered, the relevant references, and certain other infor- 
mation, such as the color produced. 

In summary, this seems to be a useful collection of 
. widely scattered information on the color-forming 
possibilities of many systems. I have already found 
valuable suggestions during a brief examination of 
the book. The wealth of references provides access to 
any needed details for specific cases. 

M. G. MELLON 
Department of Chemistry, Purdue University 


Theory of Games and Statistical Decisions. David 
Blackwell and M. A. Girshick. Wiley, New York; 
Chapman & Hall, London, 1954. xi+355 pp. Ilius. 
$7.50. 


The mathematical theory of decision making has re- 
ceived increasing attention in recent years. The uses 
of the art of making optimal judgments according to 
various criterions occur in many fields of scientific 
endeavor, including economics, military tactics, busi- 
ness, and engineering, to cite a few examples. 

To motivate the subject historically, it began when 
J. von Neumann and O. Morgenstern in a fundamen- 
tal book presented an approach to some of the prob- 
lems of economies based on a new mathematical theory 
ealled The Theory of Games and Economic Behavior, 
published in 1945, Later A. Wald, a noted statistician, 
recognized the relevance of game theory to statistics 
and exploited some of these concepts. He published a 
synopsis of his investigation in a book entitled Deci- 
sion Theory. And now this book by D. Blackwell‘ and 
M. A. Girshick attempts in a thorongh manner to 
develop all the connecting concepts of decision theory 
and the theory of games. 

The mathematical model for decision theory is a 
special case of that of game theory in which the statis- 
tical problem can be viewed as a contest between the 
statistician and nature. The precise relationship is de- 
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veloped in detail throughout this work. Almost all 
types of statistical analysis, such as testing hy- 
potheses, estimating unknown parameters, prediction, 
and discrimination are cast in this framework 

The first two chapters are devoted to an exposition 
of some of the basic elements of game theory to be 
used in the sequel. In Chapter 3 the statistical game is 
defined, and many of the motivating ideas are intro- 
duced. From here on a careful analysis is presented, 

instance, of the situation in which the number of 
actions available to the statistician or the number of 
states of nature is finite. All this theory is based on 
the circumstance of a fixed experiment that is to be 
performed and the statistician desiring to choose the 
best course of action. Following this special treatment 
the authors give a thorough analysis of statistical de- 
cision theory involving no predetermined number of 
observations on the part of the statistician. Allowance 
is made for the possible performance of an infinite 
number of experiments with the element of cost of 
experimentation presenting a deterrent. The last two 
chapters study various aspects of estimating un- 
known parameters and the problem of when is one 
experiment more informative than another. 

This book is filled with many exercises and can be 
used as a textbook on the graduate level. In this at- 
tempt to attract the student of statistics, as well a: 
the professional, to this modern viewpoint of statistical 
theory, nowhere in the work are any of the basic ideas 
underlying the theory sacrificed. Although this was 
intended primarily as a textbook in decision theory, it 
contains many sections of new research and hence it 
ean also serve as a source book for future investiga- 
tions. This book will certainly occupy a fundamental 
place in this growing field of mathematics, statistics, 
and the general theory of strategy and its applica- 
tions. 

SamvueL Karwix 
Department of Mathematics, 
California Institute of Technology 


Physical Properties of Solid Materials. C. Zwikker. 
Interscience, New York; Pergamon, London, 1954. 
viii + 300 pp. Lllus. + plates. $8.75. 


This book treats in some form most of the proper- 
ties of solids. Written on an intermediate level, it is 
a mixture of textbook and reference book. For the 
most part it is devoted to presentations of experi- 
mental facts and accompanying explanations. Formal 
development of theory is limited to that essential for 
these explanations. For its avowed purpose—an in- 
clusive summary—it is satisfactory. 

The first thing that strikes the reader is the great 
breadth of topies considered. Few areas of the field 
are completely omitted (indeed, in the author’s preface 
there is a refreshing absence of an apology for omit- 
ting this or that topic, and, in fact, none is necessary). 
Clearly, then, in a book of rather average length no 
given topic may be treated at great length. For ex- 
ample, in few places are alternate interpretations of 
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facts presented. This at times results in the author’s 
taking a stand on some controversial point that may 
in the end be wrong. Zwikker is apparently willing to 
risk this for the sake of conciseness. 

Broadly speaking, the book develops the field in the 
standard way. First appear introductory chapters on 
binding forces and lattice types along with discussion 
of homogeneous and heterogeneous mixtures. Then 
follows a good treatment of the anisotropic properties 
of crystals. In brief, it proceeds from the simple 
sealar-vector properties (for example, pyroelectricity) 
to the more complicated tensor-tensor properties (as 
far as elasticity). This section is the best in the book. 
After brief discussions of damping (mechanical and 
dielectric) and plasticity, there follow several chapters 
on thermal properties and finally several chapters on 
electron properties. 

For its purpose it is well constructed and well illus- 
trated with many line drawings and graphs. It is espe- 
cially notable for the extensive use of scales to present 
experimental data concisely. It is written in a good 
style, although here and there the deletion of one or 
another “effect” in favor of a section tying together 
more tightly the previously mentioned “effects” might 
be advantageous. Successful use of this as a classroom 
textbook will require frequent use of the many original 
papers referred to. Perhaps for a student its best use 
will be its aid in reviewing for comprehensive exami- 
nations. 

CHARLES WERT 
Department of Mining and Metallurgical Engineering, 
University of Illinois 


Elementary Introduction to Molecular Spectra. 
Bgrge Bak. North-Holland, Amsterdam; Intersci- 
ence, New York, 1954. 125 pp. Illus. $2.90. 


This little book is intended for biologists, chemists, 
and chemical engineers who increasingly resort to em- 
pirical applications of molecular spectroscopy for the 
solution of their problems and naturally have a desire 
to understand the phenomena they apply. Such under- 
standing is not easily achieved, however, for the dy- 
namics of molecules and their interaction with electro- 
magnetic radiation are intricate quantum-mechanical 
processes, and the classification of spectral data is 
based on group theory. Thus, the author has under- 
taken 9 difficult task. 

The first chapter is an introductory survey of prac- 
tical and theoretical spectroscopy. In the second chap- 
ter the basic postulates of quantum mechanics are 
stated, and an outline is given of the derivations of 
some of the equations used in molecular spectroscopy. 
The remaining three chapters give a clear and read- 
able account of microwave, infrared, and visible-ultra- 
violet spectra. Because of the severe limitation of 
space, many important matters are omitted or treated 
with extreme brevity (only four pages are devoted to 
Raman spectroscopy!), and some oversimplifications 
have resulted. These chapters have been wisely written 
in such a manner that they are independent of Chap- 
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ter II. This is particularly fortunate because, in my 
opinion, this chapter is the least successful. The Ham- 
iltonian operator is introduced in a manner remi- 
niscent of the Danish flag, which, according to legend, 
fell down from heaven. Moreover, very few of the 
expressions used in the later chapters are derived, and 
only for the particle in a box is the derivation ap- 
proximately complete. A discussion of Bohr’s concept 
of stationary states, with which the theory of spectra 
began, would be more helpful to the reader than the 
two tables of hydrogen wave functions. 

Despite its shortcomings, which are closely related to 
its brevity, this book should be valuable, not only to 
its intended readers, but also to students who desire 
a quick preview of molecular spectroscopy. 

J. Rup NIeLsen 
Department of Physics, University of Oklahoma 


Geschichte der Mathematik. J. E. Hofmann. Walter 
de Gruyter, Berlin, 1953. 200 pp. DM 2.40. 


This small volume is the first of several giving a 
brief but thorough sketch of the history of math- 
ematics. It covers the period from the beginnings of 
mathematics up to the appearance of Descartes and 
Fermat. The author treats the mathematics of the 
ancient world with relative brevity and concentrates 
on the mathematical accomplishments of the medieval 
world. Although the names of practically everyone 
who made any contribution to mathematical knowledge 
are here, Hofmann ean do little more than list them. 
Nevertheless several figures among the ancient and 
medieval mathematicians have been singled out for 
detailed treatment. 

This book has excellent bibliographic material, rang- 
ing from references to works of general cultural his- 
tory to original textbooks used in the period discussed. 
In addition, there is an index of the mathematicians 
mentioned with bibliographic information for each. 
These features contribute to the usefulness of this as 
a reference book as well as for a quick review. How- 
ever, it is far too dull and sketchy for the general 
reader. 

RaBINOWITzZ 
National Bureau of Standards, Washington, D. C. 


Précis de Minéralogie. P. Lapadu-Hargues. Masson, 
Paris, 1954. 311 pp. Illus. + plates. Cloth, F: 2200; 
paper, 1700. 


The purpose of this small book, as stated in the 
preface, is to interest students and scientists concen- 
trating in other fields in the general aspects of de- 
scriptive mineralogy. The first section is very brief in 
its description of the concept of a mineral and the 
methods that are used to characterize them. The major 
portion of the book is devoted to the descriptive min- 
eralogy, which classifies approximately 350 species. 

While the pattern of other older familiar works on 
descriptive mineralogy predominates, the author has 
strived to introduce into the descriptive section mate- 
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rial concerning mineral structures and relationships 
which have been discovered by modern physical and 
chemical methods in recent years. He pays special 
homage in an eloquent epilog to the contributions 
made by x-ray diffraction and crystal structure analy- 
sis. On the whole, the work still retains the classical 
lines of descriptive mineralogy of 30 years or morc 
ago, with the new material inserted as glosses on this 
basic pattern. There is such an enormous wealth of 
knowledge about the structure and physical and chem- 
ical behavior of minerals available today—which goes 
far toward explaining the most baffling problems of 
mineralogic paragenesis and phase relationships as 
well as explaining the specifie behavior of the min- 
erals themselves—that it is a disappointment not to 
see much more incorporated in this book. 

There are many defects and errors that mar the 
text. The structural information is not of recent date: 
for example, the mixed SiO, and Si,O, groups in 
idocrase are not mentioned, while a ninefold ring 
structure (Si,O,,) is suggested for tourmaline. Many 
very rare species are described and classified, but sev- 
eral common species are not mentioned at all, such as 
epsomite, colemanite, apophylite, prehnite, turquoise, 
and ice. There is no discussion of crystal symmetry; 
the long obsolete Levy symbols are used throughout; 
and the crystal figures are very poorly drawn. There 
is not a single reference to another book or paper. 

It is to be hoped that the commendable plan of a 
work on mineralogy designed for the interest of sci- 
entists in general will be better fulfilled in future 
editions or issues. 

Howarp T. Evans, Jr. 
U.S. Geological Survey 


Guide for Safety in the Chemical Laboratory. Gen- 
eral Safety Committee of the Manufacturing Chem- 
ists’ Association. Van Nostrand, New York, 1954. 
xiii + 234 pp. Illus, $4.25. 


The publication of this book should satisfy the 
needs of laboratory staff members, instructors, and 
laboratory designers for a safety manual directed 
specifically toward problems that arise in chemical 
research and development. 

Some sections of the book—the chapters that treat 
chemical hazards, toxicity, pressure vessel hazards, and 
personal protective equipment—are useful and even 
interesting reading for the experimenter. A pedagogi- 
cal tone, perhaps impossible to avoid, is evident in 
other serviceable chapters that deal with everyday 
operations—for example, the danger of leaning too 
far backward (in swivel chairs) is pointed out. The 
discussion of hazards encountered in experimentation 
with radioactive substances should serve as an intro- 
duction to the subject for one who is considering 
doing such work. The chapter on specialized phases 
of first-aid and treatment was prepared by a medical 
committee and should be of interest to physicians as 
well as to laboratory workers. 

References are given in the text and in a table. 
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Other tables on toxicity and flammability and a com- 
plete index are included. The usefulness of this book 
would be increased if supplementary bibliographic 
material were added, especially for the sections that 
are of an introductory character. 

Morris L, PeruMan 
Chemistry Department, Brookhaven National 

Laboratory 


An Introduction to Climate. Glenn T. Trewartha. 
McGraw-Hill, New York—London, ed. 3, 1954. vii+ 
402 pp. Illus. + maps. $7. 


In 1936 Finch and Trewartha published a textbook 
of nearly 800 pages entitled Elements of Geography. 
It was a very useful book because it was a survey of 
the whole field of geography, although the emphasis 
was uneven, The first and major part of the book 
dealt with the natural elements of landscape; the first 
several chapters were grouped into two sections under 
the titles “Elements of weather and climate” and “The 
climatic types and their distribution.” The next year 
Trewartha revised and expanded these two sections 
somewhat and published them in a separate book en- 
titled An Introduction to Weather and Climate. Tre- 
wartha explained that it was avowedly introductory in 
character; he treated the subject from the climatic 
rather than the meteorologic point of view and laid 
no claim to completeness. It was written as a text- 
book at college level for use in geography depart- 
ments. It was a popular book and, after 6 years, was 
revised and reprinted. 

Now, after 11 years, another edition has appeared, 
with the shortened title An Introduction to Climate. 
The organization is the same as that in earlier edi- 
tions, but the fact is unmistakable that a great deal 
of work has gone into the revision. Large sections were 
rewritten in order to bring the discussion into har- 
mony with more recent materials and points of view. 
There is an entirely new chapter on climatic classifi- 
eation. Many new illustrations have been added, and 
many of the old ones were revised or redrawn. Like 
the earlier editions, this book consists of two parts: 
Part I emphasizes the systematic aspects of climatol- 
ogy and part II the regional features as revealed in 
the world pattern of distribution. 

The book was written by a geographer for geogra- 
phers. The author emphasizes description and distri- 
bution but attempts to introduce sufficient background 
on the physical processes of the atmosphere to make 
the patterns of climatic distribution intelligible. It is 
his conviction that a climatology that omits, or seri- 
ously slights, genesis and explanation is not only dull 
but also inadequate for geographers’ needs. Actually, 
to present the substance of physical climatology ade- 
quately to students who have had neither physics nor 
mathematics is impossible. Therefore, the explanation 
is necessarily largely geographic and descriptive rather 
than physical, and as such is mere garnish. 

There is no real reason why we should have one 
climatology for geographers and another for meteor- 
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ologists. What is needed is a textbook that does not 
shy away from mathematical equations and physical 
theory but includes everything needed and insists that 
the student be properly prepared before he attempts 
to master the field. This is not such a book. The author 
is probably even now at work on the revisions for the 
fourth edition. It would be a great day for geography, 
meteorology, and climatology if he were to adopt a 
completely uncompromising position and write the 
book that needs to be written, leaving it to the student 
to prepare himself as he should for using it. 


C. W. THORNTHWAITE 
Johns Hopkins University Laboratory of Climatology 


Directory of Hydrobiological Laboratories and Per- 
sonnel in North America. Robert W. Hiatt, Ed. 
Univ. of Hawaii Press, Honolulu, 1954. ix +324 pp. 
Illus. $3.75. 


A listing of 187 laboratories, this directory gives for 
each laboratory the senior officer, institutional affilia- 
tion, objectives, scope of activities, season for opera- 
tion, and environments stressed. Major research facili- 
ties, capital equipment, and provisions for publication 
are indicated. Instructional programs, teaching facili- 
ties, scientific staff, and accommodations available are 
described. Biographical sketches of 1300 personnel 
give institutional affiliation, mailing address, field of 
specialization, current research project, and field ex- 
perience by geographic region. Data for all labora- 
tories are broken down into a treatment of inland 
laboratories and coastal laboratories and finally segre- 
gated by geographic area. 


Miscellaneous Publications 


(Inquiries concerning these publications should be addressed, 
not to Science, but to the publisher or sponsoring agency.) 


The Carnegie Unit: Its Origin, Status, and Trends, Bull. 
1954, No. 7. Ellsworth Tompkins and Walter H. 
Gaumnitz. Dept. of Health, Education, and Welfare, 
Washington 25, 1954 (Order from Supt. of Documents, 
GPO, Washington 25). 58 pp. 25¢. 

America’s Demand for Wood 1929-1975. Summary of a 
report by Stanford Research Inst. Weyerhaeuser Tim- 
ber Co., Tacoma, Wash., 1954. 94 pp. 

Role of the Pituitary in Cancer. The clinical value of 
piuitary lipid treatment. Henry K, Wachtel. William- 
Frederick Press, New York, 1954. 31 pp. $2. 

The Fetal Pig. A photographic study. W. L. Evans and 
Addison E, Lee, with photographs by George Tatum. 
The authors, Univ. of Texas, Austin, 1954. 51 pp. $1.25. 

The Office of the Premier in French Foreign Policy- 
Making: An Application of Decision-Making Analysis. 
Foreign Policy Analysis Ser., No. 5. Edgar S. Furniss, 
Jr. Organizational Behavior Sec., Princeton Univ., 
Princeton, N.J., 1954. 67 pp. 

American Universities in Technical Cooperation. 15 pp. 
Technical Cooperation Programs around the World. 
18 pp. Foreign Operations Administration, Washington 
25, 1954. 

Helpful Publications, International Nickel Co., New York 
5, 1954. 19 pp. Gratis. 
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Life Insurance Medical Research Fund Ninth Annual 
Report, 1953-54, The Fund, 345 E. 46 St., New York 
17, 1954. 90 pp. 

Rice and Rice Diets. A survey prepared by the Nutrition 
Div. FAO Nutritional Studies No. 1, rev. ed. Food and 
Agriculture Organization of the United Nations, Rome. 
Italy, 1954 (Order from Columbia Univ. Press, New 
York 27). 78 pp. 75¢. 

Practical Retractometry by Means of the Microscope. 
Roy M. Allen, R. P. Cargille Laboratories, New York 6, 
1954. 60 pp. $1. 

Current Conceptions on Air Pollution. W. C. L. Hemeon. 
Industrial Hygiene Foundation, Pittsburgh 13, 1954. 
27 pp. Gratis. 

Funcionamiento de un Generador en Cascadas de Alta 
Tension. Miscelanea No. 1. E. J. Bertomeu and C. A. 
Mallmann. Comisién Nacional de la Energia Atémica, 
Buenos Aires, Argentina, 1954. 16 pp. 

Field Investigation of Wave Energy Loss in Shallow 
Water Ocean Waves. Tech. Memo. No. 46. Charles L. 
Bretschneider. Beach Erosion Board, Corps of Engi- 
neers, Dept. of the Army, Washington 25, 1954. 42 pp. 

Concerning Smithsonian Pyrheliometry. Misc. Coll., vol. 
123, No. 5. C. G. Abbot, L. B. Aldrich, and A. G. Froi- 
land. Smithsonian Institution, Washington, 1954. 4 pp. 

Escape to Freedom. The story of the U.S. escapee pro- 
gram. Foreign Operations Administration, Washington 
25. 22 pp. 

Studies in the Ecology of the Narrow-Mouthed Toad, 
Microhyla Carolinensis Carolinensis. Tulane Studies in 
Zoology, vol. 2, No. 2. Paul K. Anderson. Tulane Univ., 
New Orleans, 1954, 32 pp. 50¢. 

The General Agreement on Tariffs and Trade. Negotia- 
tions under the Trade Agreement Act-of 1934 as 
amended and extended. Dept. of State Publ. 5653. 
Prepared by Interdepartmental Trade Agreement 
Organization. Dept. of State, Washington 25, 1954 
(Order from Supt. of Documents, GPO, Washington 
25). 40 pp. 20¢. 

On the Biology of Some Javanese Loranthaceae and the 
Role Birds Play in Their Life-History. Beaufortia, vol. 
4, No. 41. W. M. Docters Van Leeuwen. Zoological 
Museum, Amsterdam, 1954, 102 pp. 

Highway Accidents and Related Factors. Highway Re- 
search Bd. Bull. 91. Natl. Acad. of Sciences—Natl. 
Research Council, Washington 25, 1954. 54 pp. 75¢. 

The Rauwolfia Story. From primitive medicine to alka- 
loidal therapy. Ciba Pharmaceutical Products, Summit, 
N.J., 1954. 63 pp. 

Science News 33. A. W. Haslett, Ed. Penguin Books, 
Baltimore, 1954. 127 pp. 50¢. 

AAR Research Activities—1954. Third annual report. 
Assoc. of American Railroads, Chicago 16, 1954. 40 pp. 

The Atmospheric Lunar Tides. Meteorological Papers, 
vol, 2, No. 3. Ryukichi Sawada. New York Univ. Press, 
New York 3, 1954. 31 pp. $1.50. 

Psychology as a Profession. DPP 8. Robert I. Watson. 
Doubleday, Garden City, N.Y., 1954. 65 pp. 95¢. 
Thermal Conductivity of Metals and Alloys at Low Tem- 

peratures. A review of the literature. NBS Cire. 556. 
Robert L. Powell and William A. Blanpied. Natl. Bur. 
of Standards, Washington 25, 1954 (Order from Supt. 

of Documents, GPO, Washington 25). 68 pp. 50¢. 

An Annotated Bibliography of the Fossil Mammals of 
Africa (1742-1950). Fossil Mammals of Africa, No. 
8. Arthur Tindell Hopwood and June Pamela Holly- 
field. British Museum (Natural History), London, 1954. 
194 pp. £2 5s. 
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Technical Papers 


Dammar and Mastic Infrared Analysis 


Robert L. Feller* 
Mellon Institute, Pittsburgh, Pennsylvania 


Recent interest in the identification of natural resins 
used in the fine arts chiefly concerns the application 
of paper chromatography (1). The use of infrared 
spectroscopy for this purpose has not been extensively 
treated. Hanson (2) recently reported spectra for 
dammar and East India Pale, in conjunction with the 
analysis of mediums once used by J. M. W. Turner. 
Elizabeth Jones (3) at the Fogg Museum, Harvard 
University, used infrared analysis to study the soften- 
ing of aged films under the action of solvents, although 
spectra were not reported. This paper discusses the 
identification, by infrared spectroscopy, of dammar 
and mastic, resins of considerable interest in the study 
of paintings in oil. 

Absorption of dammar and mastic was measured in 
films cast from resins dissolved in chloroform (Fig. 
1). The curve for dammar is similar to that reported 
by Hanson. The curve for mastic is practically iden- 
tical, except for lack of absorption at 890 em. This 
band, apparently the same as that reported at 897 
em by Hanson, is perhaps the most significant dif- 
ference between the absorption of these two resins, 
which are the most commonly used for the final pic- 
ture varnish. The absorption at 760 and 1220 em™ is 
attributed to chloroform. The presence of residual 
solvent is not expected to alter the spectra. Samples 
dried overnight under high vacuum were compared 
with samples dried at room conditions for 10 min. No 
alteration in the spectra of the resins was noticed, 
although the adsorption of chloroform at 760 em 
decreased from 100 to 65 percent. 

The curves of good and poor grades of mastic and 
dammar, the poor grades being more intensely colored, 
were practically identical. Samples of recently pur- 
chased Batavia and Singapore dammar were practi- 
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cally the same, as was a sample of Batavia dammar 
that had been in stock for about 35 yr. These similari- 
ties are not entirely unexpected since the two resins 
contain mixtures of several components representing 
much the same class, that is, resinols, resin acids, es- 
sential oils. This situation makes it much more difficult 
to obtain a “characteristic” spectrogram. Their re- 
markable similarity is emphasized by the fact that the 
spectrum of sandarac and that reported for East 
India Pale are readily distinguishable. The resins are 
also more similar in physical properties than is gen- 
erally assumed (4). Mills and Werner have likewise 
reported similarities in the chromatograms. 

The work of Jones demonstrated that the decreased 
ease of solubility of dammar and mastic, noticed upon 
aging, is in part due to a physical change rather than, 
for example, to the formation of crosslinked bonds. 
However, some oxidation probably does take place 
with age, accompanying the well-known discoloration 
of these resins. In experiments in this laboratory a 
gain in weight was indeed detected. To determine to 
what extent these changes are detected by infrared 
analysis, spectra were taken of samples exposed for 
200 hr in a Fade-O-Meter (National Accelerated Fad- 
ing Unit, Type XV). Samples on window glass were 
air-dried several weeks. Several were baked for 3 days 
at 70°C to drive off most of the solvent before ex- 
posure. No essential difference in the behavior of the 
two types of samples was noticed. The samples at- 
tained a temperature of about 55°C in the Fade-O- 
Meter. Comparative tests at this temperature indicated 
that serious deterioration was largely dependent on 
the ultraviolet radiation rather than upon temperature 
alone. 

Serapings of the badly cracked and discolored resins 
were cast from chloroform solution as before. Despite 
severe physical deterioration, the spectra of the ex- 
posed samples were quite similar to the unexposed. 
For both resins, however, there occurred loss in detail 
between 800 and 1200 em-. This would tend to indi- 
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eate a greater mixture of absorbing components in 
the aged material. In mastic, the methyl band at 1375 
em is less intense than the methylene band at 1450; 
in the aged resin the intensities were reversed. This 
finding may be explained in two ways. If the intensity 
of absorption per methyl or methylene group re- 
mained constant, then there may have been an increase 
in the relative number of methyl groups (as by chain 
termination) or a decrease in the relative number of 
methylene groups (as by oxidation). Alternatively, 
the intensity per group might alter, implying a change 
in molecular environment in the immediate vicinity. 
No matter which effect may be at work, a chemical 
change is reflected. However, because carbony] and 
carboxyl groups are present in relatively large 
amounts in the initial resins, marked change and ready 
analysis are not immediately forthcoming. Consider- 
ing the relatively slight change in spectra after severe 
deterioration, the consistency in the spectra of very 
old samples and “poor” grades is not surprising. 

Infrared analysis is known not to be sensitive in the 
analysis of trace materials and is not particularly 
adapted to the study of extensive mixtures. In the 
examination of materials used in the fine arts, these 
factors will limit the effectiveness of the method. The 
great similarity of the spectra of dammar and mas- 
tic, an important pair, draws special attention to the 
problem. 
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Antiperoxidative Action of the Cobaltous 
Ion and Its Consequences 
for Plant Growth 


A. W. Galston and S. M. Siegel 


Kerckboff Laboratories of Biology, 
California Institute of Technology, Pasadena 


The cobaltous ion is known to cause dramatic in- 
creases in the rate of growth of several plant tissues 
that have in common a marked sensitivity to red light 
(1, 2). Cot is also known to protect brain tissue 
against damage caused by high levels of oxygen (3) 
and mice against x-irradiation damage (4). The two 
injurious effects on animals are believed to involve the 
formation of free radicals and peroxides (5), Co*+ 
apparently affording protection by negating the ef- 
fects of these substances. We believe that the action 
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of Co** on plant growth is explicable in similar terms. 

We have previously shown (6) that Mn** increases 
the apparent rate of peroxide genesis in etiolated pea 
tissues, leading to increased peroxidative destruction 
of the plant growth hormone indoleacetic acid (IAA) 
by the [AA-oxidase system (7), and thus te a de- 
creased growth rate. The Co*+ ion, however, works in 
the reverse direction, decreasing peroxigenesis, thus 
sparing IAA and increasing growth. 

The root systems of 3-day-old Alaska pea seedlings 
were utilized in these experiments (8), and peroxide 
genesis was measured by two independent methods. 
The former is based on the peroxidative conversion 
of pyrogallol to purpurogallin (6), and the latter is 
based on the peroxidative destruction of IAA (7). 
Since both tests are performed in the absence of exo- 
genous H,O,., the amount of endogenously produced 
peroxide can be deduced from the amount of peroxi- 
dation accomplished. 

The data of Fig. 1 show that 10-*M Co** (supplied 
as CoCl,-6H,O) decreases the rate of IAA destruc- 
tion by about 20 percent, while 3x 10-°M Mn** (also 
supplied as the chloride) increases IAA destruction 
by about the same percentage. Similar data may be 
obtained with pyrogallol as the substrate and have 
been interpreted as meaning that Mn** raises and 
Co** depresses the effective peroxide level of the cell. 

The toxic effect of 100-percent oxygen and its nega- 
tion by Co**+ may also be shown with pea roots. Ex- 
cised roots were incubated either in 2x10-*M IAA 
buffered at pH 6.1 or in 0.005M pyrogallol buffered 
at pH 4.5. With each substrate, various Co*+ and 
Mn** concentrations were introduced. The vessels were 
shaken at 30°C in a stream of pure oxygen. The data, 
shown in Table 1, demonstrate clearly that Mn** en- 
hances and Co* depresses peroxigenesis, as measured 
by the oxidation of either substrate. 

Control roots that had been exposed to pure oxygen 
for 5 hr were greatly injured, as was shown by their 
failure to float on the medium, their yellow color, their 
extreme transparency, their jellylike consistency (Fig. 
2), and the extreme turbidity of the medium. The de- 
velopment of these symptoms of injury was almost 
completely prevented by the inclusion in the medium 
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Fig. 1. Effect of the Mn**+ and Co** ions on peroxide 
genesis in pea tissues, as measured by the rate of oxida- 
tion of indoleacetie acid. 
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Table 1. Effect of Co** and Mn** on peroxide genesis 
in pea root tissues incubated in 160-percent oxygen, as 
measured by purpurogallin formation and IAA oxidation. 


Pyrogallol IAA oxidized 
. oxidized per per 100 mg 
Methem 100 mg fresh fresh wt. 
wt. in 5 hr in 5 hr 
Co*+ Mn* Rela- Rela- 
0 0 0.860 100 0.133 100 
0 10° 1.270 148 185 139 
0 10° 1.000 116 .144 108 
0 10* 1.620 117 105 
10° 0 0.750 87 115 86 
10+ 0 -612 71 .097 73 
10° 0 58 45 


Fig. 2. Damage to excised pea roots by 100-percent oxy- 
gen and its prevention by 10°M CoCl,. Translucency indi- 
cates damaged condition. Left, air, no cobalt; middle, 
pure oxygen, no cobalt; right, pure oxygen, 10°M CoC),. 


of 10-°M Cot+, a concentration that reduces peroxi- 
genesis to about half the control rate (Table 1). 

The multiple effectiveness of Co** in reducing ap- 
parent peroxigenesis, curtailing IAA destruction, pre- 
venting oxygen damage, and preventing x-irradiation 
damage suggests that these phenomena are related, 
and that decreased peroxide levels can account for the 
prevention of injury. The fact that Co* similarly 
mimies the effect of red light in promoting the growth 
of certain plant cells (1) suggests further that the 
morphogenetic action of such red light is somehow 
associated with peroxide metabolism, perhaps through 
the [AA-oxidase system. The exact mechanism of ac- 
tion of the cobaltous ion, as yet unelucidated, may in- 
volve either a depression of the rate of peroxide gene- 
sis in the cell or a decomposition of peroxides as they 
are formed and before they are utilized in peroxida- 
tive reactions. Such Co*+-initiated chain decomposi- 
tions of hydroperoxides are well known (9). 
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Serial Sections for Electron Microscopy 


Helen Gay* and Thomas F. esis 


Department of Zoology and J Foundati 
University of Pennsylvania, 


New microtomes (1, 2) enable the operator to cut 
sections for electron microscopy only a few hundred 
angstroms thick, permitting lateral resolution of the 
order of 40 A or better. It is difficult to infer from 
single ultrathin sections, however, the three-dimen- 
sional structure of the cell or its organelles. To recon- 
struct unknown cellular structures in three dimen- 
sions, it seems essential to obtain and examine serial 
sections. All the microtomes in current use produce 
ribbons of sections, which float from the knife edge 
onto the surface of a liquid in a collecting trough. 

he problem is to pick up the ribbons and align 
them on the electron-microscope grid so that the ma- 
terial to be studied is not obstructed by the bars. 

This report (3) deseribes methods for picking up 
ribbons of serial sections with a Formvar-coated wire 
loop, and then placing them over the slits in 
Sjéstrand-type specimen holders (obtained from 
Smethurst, High-Light, Ltd., Sideot, Lanes., Eng- 
land). By this procedure any desired number of serial 
sections can be collected routinely and examined in 
the electron microscope. The electron micrographs in 
Fig. 1, representing 18 serial sections through the 
endoplasmic reticulum of the cytoplasm of a salivary- 
gland cell from the larva of Drosophila melanogaster, 
were made by this method, which is deseribed here. 

The tissue is fixed in 1-percent buffered osmium 
tetroxide and imbedded in n-butyl methacrylate (4). 
The methacrylate block is trimmed (1) under the dis- 
secting microscope as close as possible to the desired 
cells, to leave a surface rectangle about 0.3 by 0.08 
mm. This block is oriented in the microtome with its 
long dimension parallel to the knife edge, and when 
sectioning is begun a straight ribbon is usually ob- 
tained. 

After 15 to 25 sections have been cut, the ribbon has 
to be detached from the knife edge. This is facilitated 
by the use of a trough (Fig. 2) in which the liquid 
level can be controlled by manipulation of a hypo- 
dermic syringe connected by a plastic tube to an open- 
ing in the base of the trough. The level of the liquid 
is raised above the knife edge to form a well-rounded 
meniseus, and the ribbon is detached with a fine hair. 
The ribbon of sections is then floated from the shallow 
liquid near the knife edge to a deeper part of the 
trough. It is removed from the liquid in the follow- 
ing way. 


1071 


4 


| 


> 4 
| 
th 
| 
i 
7 


The implement used consists of a thin film of Form- 
var supported by a small loop (about 4 mm in diam- 
eter) made of 0.006-in. “Advance” wire (43 percent 
nickel, 57 percent copper). The wire loops are placed 
on the surface of a Formvar film fioating on water, 
and the whole film with the attached loops is picked 
up onto a glass slide. When dry, these Formvar-coated 
loops are separated and used for collecting the rib- 
bons. A loop is inserted into the liquid of the trough 
at a 45- to 90-deg angle (Fig. 2), and the ribbon is 
centered across its diameter. As the loop is raised 
slowly from the trough, the sections adhere to the 
Formvar. 
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Fig. 1. Eighteen serial sec- 
tions through  salivary- 
gland cell of a larva of D. 
melanogaster, which had been 
fixed for 15 min in 1-percent 
buffered osmium tetroxide. 
pH 6.5, and imbedded in 
n-butyl methacrylate. The 
third section has been omitted 
because it was wrinkled. It 
is estimated that the 19 sec- 
tions represent a total thick- 
ness of 1 to 2 yw. The magni- 
fication is indicated by a 1-p 
bar superimposed on the first 
section. 


After the desired serial sections have been collected 
on the Formvar-coated loops, the ribbons are trans- 
ferred to supporting grids for examiration in the 
electron microscope. This is accomplished under low- 
power magnification of a compound microscope 
equipped with a condenser moant that can be ele- 
vated. The special equipment used consists of a trans- 
parent plastic assembly (Fig. 3e, f) designed to fit 
into the condenser mount and to support a Sjéstrand- 
type grid h on top of a Lucite rod e \% in. in diam- 
eter, and a circular disk d, 10 em in diameter with a 
central opening 10 mm in diameter, which rests on the 
microscope stage b and serves to support the loop g 
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Fig. 2. Equipment used to collect serial sections: a, col- 
lecting trough; b, plastic tube connecting the trough with 
the hypodermic syringe; c, glass knife; d, dissecting 
microscope; e, methacrylate block; f, ribbon of serial 
sections; g, Formvar-coated loop 


holding the sections. The loop is attached to the disk 
so that the sections are located in the center of the 
opening. By manipulation of the disk on the micro- 
scope stage, the ribbon of sections is optically super- 
imposed over a slit in the grid. The condenser mount 
is raised to bring the grid and the Formvar film into 
_contact; further elevation causes the rod with the 
grid to pass through the wire loop. The Formvar film, 
including the sections located over one of the slits 
of the grid, is firmly attached in this manner to the 
surface of the grid. The uninterrupted ribbon of sec- 
tions is then ready for examinations in the electron 
microscope. 

The electron micrographs in Fig. 1 show such a 
series of sections cut with a Porter and Blum (1) 
microtome and mounted on a single grid. These 18 
sections, representing a total thickness of less than 
2 u, demonstrate the potentialities of using serial sec- 
tions for determining the three-dimensional distribu- 
tion of cytoplasmic structures such as the endoplasmic 
reticulum and secretion granules. For example, a sin- 
gle cross section of the endoplasmic reticulum shows 
lines that might be thought to represent either iso- 


Fig. 3. Equipment used to transfer the serial sections to 
a Sjéstrand grid: a, microscope objective lens; b, micro- 
scope stage; c, condenser; d, large plastic disk; e, %-in. 
plastic rod; f, plastic disk to support rod; g, loop with 
serial sections; h, Sjéstrand grid. 


24 DECEMBER 1954 


lated fibrils or walls of tubules. In serial sections, how- 
ever, the doujle lines may be followed from section 
to section indicating that they represent membranes 
making up a complex structure of interconnected 
curved lamellae. Gaps in these lines suggest holes in 
the membranes. The serial sections of Fig. 1 also re- 
veal that the secretion granules are essentially spher- 
ieal: the progressive changes in diameter in sueceding 
sections, such as can be seen in the two granules at 
the bottom of sections 1 to 13, indicate a succession 
of cuts through a radially symmetrical object. These 
examples illustrate the usefulness of serial sections 
in working out the three-dimensional relationships of 
newly observed cellular constituents whose structure 
is not obvious in individual sections. 

Another advantage of serial sectioning for electron 
microscopy is that it will aid in locating specific con- 
stituents within cells, which in the past has been a 
matter of chance. The method described here will per- 
mit collection of serial sections through an entire cell. 
Only a few of these need be examined to select the 
particular sections containing the organelle of special 
interest for intensive three-dimensional study. 
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Theoretical Rate Equation for World- 
Record Running Speeds 


Franklin M. Henry 


Department of Physical Education, 
University of California, Berkeley 


Lietzke (1) has reviewed the various attempts that 
have been made since 1905 to formulate a mathemati- 
eal description of the time-speed-distance relation- 
ships in world-record performances. In the most re- 
cent of these, Francis in 1943 used a semilogarithmic 
hyperbola (2) for the distance range 14 to 10 mi. 
Lietzke did not think the fit was satisfactory and re- 
turned to the simple 1905 parabola with a revision 
of the curve constants. He has been remarkably suc- 
cessful in applying this curve (distance =at*) to the 
known records for walking, running from 880 yd to 
the 26-mi marathon, swimming, and both horse and 
automobile racing. Nevertheless, his equation does not 
hold for the shorter distances in either swimming or 
running, and the rate equation he derives from it, for 
human running, does not fit the observed values closely 
for any distance range. His rate curve is therefore a 
smooth curve between the observed points and is not 
a graph of the equation. 


1073 


a 
= 
2 
— 
if 
x. 
; : 
h 
&, hh \) y 
J 
| SSS 
| 


~ 


MEAN SPESO (YOS/SEC) 


Table 1. Curve constants. 


Half- 


Item a (yd/sec) k (sec) iene 


Energy 

loss -13.10 2.48 x10* 2.79 sec 
Alactate 4.80 2.53 x10* 27.4 sec 
Lactate 1.70 3.45 x10* 3.35 min 
Glycogen 2.96 5.88 x10* 3.27hr 
Fat,ete. 3.64 1.234x10* 6.5 days 


RUNNING TIME (SEC) - 


It can be postulated that the maximum speed in 
running is limited by the energy reserves available for 
conversion into work, and that each of these resources 
begins to be depleted from the very beginning of the 
race in accord with an exponential law. These re- 
sources consist of the alactate and lactate oxygen 
debts, the glycogen reserve, body fat, and eventually 
body protein. 

Also to be considered is the energy-loss factor, pro- 
portional to speed, that was at one time thought to be 
due to muscle viscosity. It is now known that the loss 
must be explained in more complicated terms. How- 
ever, it is possible to represent this factor as a simple 
exponential term carrying a negative sign (3). 

The available data do not permit an estimate of the 
role of protein depletion as an energy source in run- 
ning, but it is doubtful that it is quantitatively im- 
portant under ordinary circumstances. The rate of de- 
pletion of the other energy sources can be guessed at 


m Fig. 1. Rate vs. time eurve for 1954 
world records in running. 
from various types of information—the half-times 
would be expected to be several days for fat, several 
hours for glycogen, 3 to 5 min for the lactate debt, and 
about 30 see for the alactic debt. 

Figure 1 shows a log-by-log plot of the equation 


dy/dt = a,e*1' + a,e*2* + a,e*3' + a,e*4' + a,e*5', 


using the curve constants given in Table 1. It will be 
observed that each of the rate coefficients k is of a 
different order of magnitude. It may also be noted that 
a parabolic rate equation would plot in a straight line 
in this figure. Details of the method of curve-fitting 
and explanation of the time constants are being pub- 
lished elsewhere (4). 
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Comments and Communications 


Avelinoite, a New Hydrous Scdium 
Ferric Phosphate Mineral from 
Minas Gerais, Brazil 


Avelinoite, a hydrous sodium ferric phosphate, is 
the sixth new phosphate mineral described since 1949 
from the granite pegmatite at the Sapucaia pegmatite 
mine, Minas Gerais, Brazil. [See Science 119, 739 
(1954) and Am. Mineralogist 34, 541 (1949) ; 38, 263, 
1126 (1953)]. The mineral is named in honor of 
Avelino Ignacio de Oliveira, eminent Brazilian geolo- 
gist and director of the National Department of Min- 
eral Production, Rio de Janeiro. 

Avelinoite oceurs as yellow well-formed crystals, 
less than 1 mm in length, on cavity walls in altered 
phosphate, principally frondelite. Its specific gravity 
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is 3.08 and its optical properties are: uniaxial, nega- 
tive; = 1.803; ¢=1.769. The crystals are assigned to 
the tetragonal pyramidal class. The basal pinacoid 
{001} and lst-order pyramid {113} are prominent 
forms; the 2nd-order pyramid {012} is poorly devel- 
oped. The axial ratio is a : c=1 : 2.650; p (cale.) for 
{012} is 52°58’ and p for {113} is 51°20’. 

Single crystal x-ray studies define the space group 
to be P4, (C,?). The cell size is a, =7.32, c,=19.4 A. 
On the powder pattern strong reflections occur with 
d-spacings of 4.85, 3.60, 3.186, 3.101, 2.913, 2.658, 
2.209, 2.181, and 2.020 A. The unit cell contains 
Na,Fe,," (PO,),(OH),,-8H,0. 

The chemical analysis shows: Na,O, 4.70; K,O, 
0.63; MnO, 0.99; CaO, 0.10; FeO, none; Fe,0,, 
47.87; Al,O;, 1.36; P,O,, 29.06; H,O, 14.45; insol., 
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1.04; total, 100.20 percent: The analysis, minus the 
insoluble residue and recalculated to 100 percent, com- 
pares favorably with the idealized formula NaF e,™ 
(PO*),(OH),-2H,0. 

Wardite was recently shown to have the formula 
NaAl,(PO,).(O0H),:2H,0 [Hurlbut, Am. Mineralo- 
gist 37, 849 (1952)]. Avelinoite, isostructural with 
wardite, is another example of substitution of trivalent 
iron for aluminum in a known mineral structure. 


M. L. LinpBerG 
W. T. Pecora 
U.S. Geological Survey, Washington 25, D.C. 


23 November 1954. 


A New and Physicochemically Well-Defined 
Group of Tumor-Promoting (Cocarcin- 
ogenic) Agents for Mouse Skin 


In the course of our studies on the mechanism of 
experimental skin carcinogenesis [carried out since 
1945; some of our previous papers are quoted in (1) ], 
we have employed, as an aid, chemically and physico- 
chemically well-defined nonpolar-polar substances as 
vehicles for the c.recinogenic hydrocarbons. Some of 

‘these were naturally occurring, biologically active 
compounds; others were synthetic lipophilic-hydro- 
philic products, such as detergents and high polymers, 
especially carbowaxes (2). These substances were 
chosen by us partly because they have their principal 
counterparts in the living matter, and partly because 
these lipophilic-hydrophilic substances form a large 
group of well-defined compounds which, in regard to 
their physicochemical nature, can be arranged in sys- 
tematic series. In addition, the interaction between 
certain nonpolar-polar compounds and biologically 
important proteins has been extensively investigated 
in vitro and partly also in vivo and constitutes now 
a fairly well-known field (3). 

During our studies it appeared that some of these 
nonpolar-polar compounds—when used as carriers for 
the carcinogen—on the one hand delayed the develop- 
ment of tumors, whereas others greatly enhanced it 
and, on the other hand, caused different types of mor- 
phologiec skin alterations. Therefore, and because the 
most powerful cocarcinogen now known, croton oil, 
contains many similar nonpolar-polar compounds, we 
decided to investigate whether some of our substances 
would have true cocarcinogenie properties. 

The tumor-promoting property of an un-ionic deter- 
gent Span 20 (sorbitan monolaurate) was first studied 
by using Berenblum’s technique (4). Two-month old 
male white mice ofthe same known (“anonymous”) 
strain employed in all our previous studies were used. 
The animals were divided into three subgroups, 50 
mice in each, The skins of the animals in group 1 re- 
ceived a single painting of 0.3 percent 9,10-dimethyl- 
1,2-benzanthracene dissolved in paraffin oil, but no 
additional treatment at all. Up to now—that is, 24 
wk after the application—no tumors have developed, 
and ali mice are alive. The mice in group 2 were 
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painted twice daily during these 24 wk with pure Span 
20; no tumors have developed in this group either. The 
animals in group 3 received a single painting of 0.3 
percent 9,10-dimethyl-1,2-benzanthracene in paraffin 
oil, and then the same area of the skin of the back 
was painted twice daily with Span 20. In this group 
local cutaneous tumors began to appear at the end of 
the fifth week, and after 24 wk of treatment, 21 of the 
50 mice have together 34 tumors. All mice were kept 
under similar conditions. Precautions were taken to 
avoid sources of methodical errors. 

Large series of this kind of well-defined lipophilic- 
hydrophilic substances, having cocarcinogenie proper- 
ties, are now being tested by us. The results available 
today point in the same positive direction, and a num- 
ber of the compounds are highiy potent cocarcinogens, 
even stronger than croton oil. Thus, another un-ionic 
detergent, Tween 60 (polyoxyetheylene sorbitan mono- 
stearate), for instance, showed significantly stronger 
tumor-promoting property than Span 20. When Tween 
60 was used as a cocarcinogen in the aforementioned 
way, more than 70 percent of the animals developed 
skin tumors in 16 wk. The substances containing longer 
carbon chains appear to be stronger cocarcinogens. 
Further, the morphologic alterations seen in the skin 
of mice painted only with the nonpolar-polar com- 
pounds vary according to the compound used. In ad- 
dition, the changes astonishingly closely resemble the 
alterations that are described as the “early response 
of the mouse skin to carcinogens.” By changing the 
character of the lipophilie-hydrophilie solution, it was 
possible to induce alterations of different intensity in 
both the epidermis and the dermis (5). 


Fig. 1. Skin (right side of the back) of Mouse No. 54 after 
2 wk of twice daily painting with Span 20 only. Thick- 
ening and distinct alterations in epidermis. Significant 
changes in dermis, collagenosis, dilated capillaries, and 
so forth. H+ E. (x 85) 
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The cocarcinogenie power of the individual sub- 
stance, on the one hand, and the nature as well as the 
inteusity of the morphologic changes that it induced 
in the skin, on the other hand, seem to be dependent, 
for example, on the position of the compound in the 
hydrophile-lipophile balance value series (6) when 
certain un-ionic synthetic detergents were used. The 
mechanism of the physicochemical and morphologic 
alterations in the cutaneous structures is now being 
studied, considering especially the property of non- 
polar-polar substances to alter (and degenerate) vari- 
ous proteins as well as the binding of water, which 
seems to be one of the features of the induced change. 
In this connection we want to draw attention to the 
influence (3) of nonpolar-polar compounds on pro- 
teins, for example, denaturation with resulting libera- 
tion of biologically—and possibly also for the tumori- 
genesis—important —SH— and other groups, changes 
in solubility, alterations in molecular weight and 
shape, changes in antigenity and susceptibility to en- 
zymatiec digestion as well as changes in x-ray diffrac- 
tion patterns and infrared absorption spectra. Inter- 
esting also is the appearance of fiber formation in 
various cutaneous structures as a result of treatment 
with nonpolar-polar compounds (the same phenome- 
non is well-known froin studies in vitro). 

Our present experiments with these compounds have 
given us the impression that the histologic changes 
seen in connection with the “early response of the 
mouse skin to carcinogens” are, for the most part, 
only comparatively nonspecific phenomena running 
parallel to the still unknown process of carcinogenesis, 
or being merely a reflection of this occurrence. Ap- 
parently the processes in the various structures of the 
skin also run parallel to each other, none being the 
real cause of the others. By varying the character of 
the cocarcinogenic nonpolar-polar compound (and 
thereby the quality and localization of the morphologic 
and chemical alterations) and the concentration of the 
carcinogen, it may be possible to induce skin tumors 


Fig. 2. Skin (left side of the back) of mouse No. 54; no 
treatment at all. Normal appearance. This specimen was 
taken at the same time that the specimen in Fig. 1 was 
taken. H + EB. (x 85) 
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under more strictly controlled conditions than hitherto. 
In this way we are now trying to investigate which 
chemical and morphologic alterations are really neces- 
sary for the production of experimental skin tumors 
in mice and what is necessary for the achievement of 
a cocarcinogenic effect as well as the interaction be- 
tween the stromal and parenchymal alterations during 
tumorigenesis. 

The results of the protein-chemical findings, as well 
as the details of histologic findings, will be reported 
elsewhere. 

Kat 
HEIKKI SETALA 
Howst1 
Department of Pathology, 
University of Helsinki, Finland 
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Living Out “Future” Experience 
under Hypnosis 


Rubenstein and Newman in their article, “The liv- 
ing out of ‘future’ experiences under hypnosis” 
[Science 119, 472 (1954) ] raise some issues that may 
require clarification. In describing a technique that 
deals with the projections of hypnotie subjects’ ex- 
periences into a future time, they have presented a 
clinical modification of a time-progression and fan- 
tasy-projection technique recently reported upon by 
Israeli [J. Clin. and Exptl, Hypnosis 2, 49 (1953) }. 
Although their report is of considerable interest with 
respect to personality study and projection in general, 
the authors do not make it clear that the technique 
they employed was one of time distortion rather than 
one of age alteration. Nevertheless, from their obser- 
vations, they conclude that, since this type of projec- 
tion appears to be essentially a fantasy, perhaps hyp- 
notice age regression, too, is a fantasy. In view of the 
fact that the authors deal with time and not age as 
a variable within the framework of their hypnotic 
experiments, it appears dubious that their extension 
and generalization of findings to include alterations 
in age variables, particularly age regression, is mean- 
ingful. 

It must be pointed out that there is a definitive dif- 
ference between hypnotic age “regression” and “pro- 
gression” and time “regression” and “progression.” 
With alterations in time, recent experimental experi- 
ence indicates that the subject tends to alter his per- 
ception of the world around him in the same manner 
that he does in all basic expressions of projection— 
that is, in a manner consistent with his inner person- 
ality organization. Clinical techniques, such as the 
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Thematic Apperception Test and the Rorschach Test, 
deal with elements of the way in which pereeptive 
functions are influenced and altered by inner emo- 
tional and ideational forces. With hypnotic techniques 
of time alteration, the subject tends to reflect no ap- 
parent change in body-image, impulse handling, or 
other major dimensions of personality functioning. 
On the other hand, with techniques of age regression 
and progression, there appear to be some alterations 
in body-image and self-concept, with changes in the 
organization of expressive behavior related to these 
primary activities. 

The validity of hypnotic age regression lies not in 
the actuality of reproductive elements of behavior but 
rather in the perception of the body-image and the 
level and manner of behavior organization. Memory 
variations and simulations take place within valid and 
nonvalid instances of hypnotic age regression. The 
difference and, consequently, the validity of the phe- 
nomenon of age regression are to be found not in the 
projective behavior but in the behavior organization 
processes. The hypnotic technique of “time progres- 
sion” reported upon by Rubenstein and Newman may 
be a useful projective technique, but it does not appear 
to relate directly to the problem of hypnotic age re- 
gression or to question its validity. 

Minton V. Kurz, Editor 
Journal of Ciinical and Experimental Hypnosis 
530 West 72 Street, New York 23 


22 April 1954. 


R. Rubenstein and R. Newman [Science 119, 472 
(1954) ] diseuss their hypothesis of hypnotic age re- 
gression. Our pilot study gives experimental support 
for their viewpoint. 

Five deeply somnambulistic subjects were individu- 
ally hypnotically regressed to two specific past birth- 
days for each subject. Birthdays that had fallen either 
on a Saturday or a Sunday—that is, on nonschool 
days—were chosen by the experimenters. After re- 
gression, the subjects were asked to describe the ac- 
tivities of the selected day in order to elicit from them 
a commitment on whether or not they had attended 
school on that day. When a subject did not yield the 
desired information through free description, the ex- 
perimenters employed a subtle questionnaire to obtain 
this information. When this information had been ob- 
tained, the digit memory span portions of the Stanford 
Binet test were administered, moving down from the 
subject’s actual age level to his regressed age level. 
The subjects’ regressed ages were from 8 to 15 years; 
their actual ages were from 21 to 25 years. 

At the regressed levels all the subjects responded 
appropriately on the digit span test, failing levels 
associated with higher age groups. Four of the sub- 
jects incorrectly stated that they attended school on 
both the weekends involved. The fifth subject also in- 
correctly described a school day for her 9th (re- 
gressed) birthday but correctly identified the day for 
her 14th birthday. This correct identification was ac- 
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companied by a general emotional abreaction and an 
explanation that her grandfather had just died. A 
subsequent check with the subject’s family verified the 
date of the death, and the same information was re- 
ealled by the subject in a waking state. 

The criterions chosen for this study would seem to 
give the subjects the greatest possible chance to prove 
age regression. A birthday in itself is usually a memor- 
able experience in a child’s life, and its details might 
be expected to stand out clearly in the “reliving” ex- 
perience of age regression. The fact that all the birth- 
days fell on weekends, which alone have high hedonic 
tone for children, might heighten awareness of the 
experience. However, none of the subjects could locate 
themselves in time and were trapped into descriptions 
of events in school that could not have occurred, the 
hypothetical event having been on a day when there 
was no school. Nevertheless, the subjects went on at 
length in their descriptions of the people present and 
gifts received on these birthdays. Also all the subjects 
had “regressed,” for they all responded to the digit 
memory span test at the proper age level. It should 
also be added that the relatively nonobjective measures 
of graphology and verbalization level roughly coin- 
cided with the “regressed” age. Thus it would seem 
thot, even though the subjects were given the benefit 
of a very convenient situation, they could not tell on 
which days of the week their birthdays fell or even 
that they were on a weekend. 

The results of this study tend to indicate that age 
regression is not true and complete. Subjects cannot 
return under hypnosis, at the will of the hypnotist, to 
any specific time or place in their personal history. It 
is our belief that, under the pressure of hypnotic 
suggestions, subjects have heightened recall of an age 
level of their personal experience rather than of a 
specific time or place from their history. Although this 
type of recall may be clinically useful, it is question- 
able whether it can be defined as age regression. 
Coupled to this type of recall are the present adult 
experiences with children of the age to which the 
adults have regressed. These two types of experience 
were interwoven in the hypnotic fantasy to present a 
complete experience that will relieve the subject from 
the pressures of the suggestion exerted by the hyp- 
notist. 

Our conclusions are presented as corroboration for 
the hypotheses expressed by Rubenstein and Newman. 
A criticism that may be leveled at their report, as well 
as ours, is the unreliability of the information con- 
tained in a sample of five cases. Certainly one would 
be hesitant to place much statistical validity on the 
data presented. It is hoped, however, that further 
research may be undertaken to place the problem of 
age regression in a more realistic perspective than 
heretofore held in psychological thinking. 

Haroip L. Best 
Ricuarp M. 
Psychology Department, 
George Washington University, Washington, D.C. 


7 May 1954. 
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Symbols for Units of Measurement 


Since the symbols—names, or their abbreviations— 
for physical units may be incorporated in physical 
equations in exactly the same manner as are the letter 
symbols for physical quantities and the numerical 
symbols, it follows that the rules for selecting and 
using these unit-symbols should be formulated in the 
light of established mathematical procedures. [See 
editorial page of this issue. ] 

A number of the symbols listed in Table 1 do not 
conform with the following rules but are so firmly 
established that attempts to change them would be 
futile. Exceptions to rules of language are a common 
occurrence and provide no good argument against 
having rules that facilitate a choice between several 
well-established symbols or the selection of a symbol 
for a new unit. 

1) The symbol preferably should consist of two or 
three letters, and never more than four. Thus “lu” is 
preferable to “1” for “lumen.” Well-established excep- 
tions to this rule include “gamma” for “gamma,” “j” 
for “joule,” and “v” for “volt.” If the name of a unit 
contains only two or three letters, this name, rather 
than an abbreviation, should be used; examples are 
“bar,” “day,” “erg,” “lux,” and “ohm.” 

2) The symbol preferably should consist of the first 
two or three letters of the name of the unit. This fa- 
cilitates recognition and pronunciation, as in “dy” for 
“dyne,” “lu” for “lumen,” and “oer” for “oersted.” 
Among the firmly established exceptions to this rule 
are “et,” “ft,” “hr,” “hy,” “lb,” and “oz.” 

3) Preferably there should be only one symbol for 
a particular unit. However, it seems desirable to 
recommend certain exceptions; for example, both “a” 
and “amp” for “ampere,” and “b” and “bel” for “bel,” 
the “a” and “b” to. be used only with combining forms, 
as in “ma” and “db.” 

As the rule implies, the same symbol should be used 
for both singular and plural forms; thus, 10 amp, 
not 10 amps. 

One of several objections to such symbols for seec- 
ondary (derived) units as “fps” and “rpm” is that 
the “f,” “s,” “r,” and “m” are used in place of the 
well-established “ft,” “sec,” “rev,” and “min.” 

4) Periods should be omitted from symbols. An 
exception is “in.,” for “inch,” since omission of the 
period would often result in confusion. 

5) The symbol for a combining form denoting a 
multiple or submultiple should be a single letter. Thus 
“wu” for “micro-,” “M” for “mega-,” and so on. 


Use or Unit Sympous Printep Text 


1) Set the symbol for a unit in roman type. 

2) Use an abbreviated unit-symbol only when it: 
(i) is preceded by a numerical value, or (ii) appears 
in headings of tables or in crowded text, in which 
cases the symbol is enclosed in parentheses. Thus: 
“25 em”; “several centimeters”; “volumes, in cubic 
centimeters”; “volumes (em*)”; “» (em*).” 
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3) Use standard signs to indicate all mathematical 
operations with unit symbols. Thus indicate: (i) mul- 
tiplication by a space, a center dot, or even x; (ii) 
division by a solidus, a negative exponent, or the or- 
dinary fractional form; (iii) a power by a positive 
exponent; (iv) a root by a fractional exponent or \/. 
Thus dy em, dy: cm, or even dy x em, but not dy-cm; 


ft/sec, ft see, or om not fps, fs, or (in equations) 


ft per sec; cm*, not cu em or ce. 

A hyphen should not be used to indicate multipli- 
cation, or a “p” to indicate division, since these de- 
vices are not used elsewhere in mathematics for these 
purposes. A hyphen should be used only when it is 
desired to separate parts of a single unit symbol; 
thus a hyphen is appropriately used in “ft-ca,” since 
the “foot-candle” does not represent the product of 
“foot” and “candle.” 

It is not uncommon to see abbreviations such 
as the following used for secondary units: efm (for 
ft®/min) ; kgps (for kg/sec) ; mphps (for mi/hr sec) ; 
psf (for lb/ft?) ; rpm (for rev/min). A form such as 
“rpm” may be used on crowded diagrams or appara- 
tus labels; but from the standpoint of suitability for 
substitution in physical equations and ease of mathe- 
matical manipulation, the afore-mentioned forms are 
comparable to such unconventional and ambiguous 
algebraic expressions as: cab (for a*/b); apb (for 
a/b); apbpe (for a/be); asb for (a/b?) ; and so on. 
Of course, forms such as “cfm” or “mphps” may be 
regarded merely as special names fer secondary units, 
in the sense that “dyne” and “erg” are names for such 
units. But the suggestion that special names, many 
of them unpronounceable, be given to all commonly 
used secondary units, metric and English, multiple and 
submuliiple, is certainly not a move in the direction 
of greater economy of thought and learning.—D. R. 


Table 1. Proposed symbols for units. 


Unit or combining Examples of use; 


form Symbol comments 
ab- ab abamp, abcoul/em? 
acre acre acre ft 
ampere amp amp turn/m 

a With prefixes: ma, ya 
angstrom A 
are [=10* m*] are Use sparingly 
atom atom atom/gm-awu, 
atom/mole 

atomic mass unit amu 1 amu=931 Mev 


atomic weight unit awu 1 awu=1,.0002 amu 
atmosphere, standard atm, A, 

atmosphere at 45° atm,,, Ays 

bar [=10°dy/em*] _ bar 

barn [=10™ em*] barn 


barrel bbl 
barye [=dy/em*] Use pbar or dy/cem? 
bel bel 

b With prefixes: db 
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Unit or combining 


Examples of use ; 


Unit or combining 


Examples of use ; 


Symbol pr form Symbol comments 
billion [=10° or Ambiguous ; depre- erg erg erg sec, erg/C°, 
10*] eated erg/deg 
Bohr magneton, Ho 1 po=9.27 x Fahrenheit degree F° Btu/F° 
electronic erg/gauss (temp. difference) 
Bohr magneton, br 1 p1=po/1836 farad fd fd/m 
nuclear erg/gauss f With prefixes: abf; uf 
Brinell hardness Bhn foot ft ft/sec* 
number foot-candle ft-ca lu/ft* is preferable 
British thermal unit Btu Btu/lb F* [=lu/ft*] 
bushel bu bu/acre foot-lambert ft-lam 
ealory eal [=ca/zx ft*] 
Calory eee See kilocalory foot-pound-seeond fpsu Use sparingly 
candle ea ea hr, ca/m? unit 
candlepower ie See candle fresnel [=10” fr 
Celsius degree c° eal/em sec C° ey/sec | 
(temp. difference ) 100C° =180F° gallon gal gal/min 
Celsius temperature See degree Celsius gamma [10° oer] gamma 
cent (acous.) cent gamma [=pg] Deprecated ; use 
cent (monetary) et et/gal, et/kw hr microgram, ng 
¢ In crowded tables, ete. gauss gauss 
eenti- [=10*] em geepound Synonym for slug 
centigrade obs See Celsius giga- [=10°] G Gev 
centimeter-gram- egsu Use sparingly gilbert gil 
second unit gill gill 
centimeter-of- em-hg grad [=10* rt. grad 
mercury angle] 
centimeter-of-oil em-oil grain gr 
egselectromagnetic e¢gsm See also ab- gram gm 
unit , g With prefixes: kg; mg 
egs electrostatic unit egse See also stat- gram atomic weight gm-awu 
circular (adj.) cir cir-mil [=0.7854 mil’?] gram calory See calory 
coulomb eoul coul/m? gram molecular See mole 
eount eount count/min weight 
cubic em® (never “ee”), grav [=32.174 grav 
ft*/see ft/sec*] 
eurie e me, we Hartree unit hu 
eycle ey ey/see [=hz] hecto-, hect- [=10*] h Use sparingly : hm 
e Often used with hekto- eee Variant of hecto- 
prefixes: ke, Me henry hy hy/m 
aay day h With prefixes: mh 
deca- [=10] Deprecated [=ey/see] bs ove [ mey] 
: power P hp hr 
deci- [=10*] d db, dm hour hr hr/day 
degree (of arc) deg deg/see (ang. velocity) h Astron. text and 
¢ 90° tables: 3h 
degree absolute See: degree Kelvin ; inch in, in./see 
degree Rankine inch-of-mereury in.-hg 
degree Baumé °B inch-of-oil in.-oil 
degree Celsius °C 0°C=32°F joule j j/mole deg 
degree Fahrenheit °F 32.000°F (ice point) Kelvin degree K° 
degree Kelvin °K 278.16°K (temp. difference) 
degree Rankine °R 491.69°R deg Use when not ambigu- 
deka- [=10] oe Deprecated ous: erg/deg 
diopter diop molecule 
division div div/see, div/pv kilo- [=106*] k keal, kev, kmole 
dollar dol dol/hr, dol/ton kilogram-calory oe See kilocalory 
$ In tables, ete. kiloealory keal 
dozen doz doz/hr . kilogram-mole - See kilomole 
dyne a- dy/em*,dy em (torque) kilomega- [ =10°] kM Also see giga- 
electromagnetic unit emu Ambiguous: depre- kilomole kmole 
cated knot knot, kn knot hr, kn hr 
electron (charge) e lambert [=ca/xem*] lam 
electron volt ev 1 ev=1.601 x 10 erg large calory one See kilocalory 
electrostatic unit esu Ambiguous ; depre- light-year It-yr 
cated line line line/em? 
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Unit or combining 


Symbol 


Examples of use ; 


Unit or combining 


Symbol 


Examples of use ; 


form comments form ecmments 
liter lit phon phon 
| With prefixes: ml, k phot [=lu/em*] phot, ph 
lumen lu lu hr, lu/watt pico- [=10] p 
lux [=lu/m?] lux lux see pint ; pt 
magnetic pole See pole pole, unit magnetic —_—pole dy/pole 
magneton “ See Bohr magneton poise [=dy seec/em*] poise 
maxwell max pound Ib 
mega-,meg-[=10°] M Mev, Mm pound 
megamega- [ =10"] oi See tera- poundal pal ft pdl 
megohm [=10°ohm] meg,Mohm meg/m, Mohm/m pulse pulse pulse/sec 
meter m a/ 
meter-candle [=lux] m-ca lux is preferable 
meter-kilogram- mksu Use sparingly Rankine degree BR Bta/lb B 
second unit (temp. difference) 
mr ate mho/em revolution rev rev/min, rev/sec 
(“rpm” and “rps” 
micro-,micr-[=10*] psec, nV, ug ae 
micromicro-[=10] ... See pico- he [=1/poi h 
micron [=10* m] um, rhe [=1/poise) 
mil [=10* in.] mil 
. roentgen r mr 
mile par mi/gal rowland row 
mil-foot mil-ft ohm/mil-ft fer 
milli- [=10*] m ma, ml (not “ee”) 
millimicro- [=10°} See nano- rutherford 
second (of arc) see 
millimicron mu ” In tables, ete 
[=10° m] 
million [ =10°] M Mgal/day; ccc mega- (of time) 
minute (of arc) min min/see (ang. velocity) tables: 10s 
In tables, ete. slug [=32.174lbm] slug slug/ft* (density) 
minute (of time) Siegbahn unit Synonym for x-unit 
small calory See calory 
tables: 5m square 2 in? 
— mksm stat- stat statamp, statcoul 
steradian srad 
mole mole stilb [=ca/em?] Deprecated ; use 
molecule molecule ea/em? 
month mo 12 
myria- a ot myria Use sparingly thousand [=10*] k kBtu, kft 
nano- n ton ton 
neper | =5.60 C nep turn turn 
newton [=kg m/sec*] new new/m* vibration vib vib/see 
normal atmosphere See atmosphere, volt v, volt v coul, volt coul 
. standard watt watt watt hr 
number no. no./hr w With prefixes: kw 
ohm ohm ohm em weber web web/m* 
Q In crowded diagrams, x-unit xu 1 xu=1,0020 mA 
ete. week wk 
oersted oer yard yd 
ounce 0z year yr 
. . « the French Empire recognized Davy’s work in electrolysis which had been the subject 
of the Bakerian lecture for 1806. While the two nations were at war, he went to Paris and 
received a medal which Napoleon Bonaparte had established for the Institute to award 
for “the best experiment which should be made in the course of each year on the galvanic 
fluid.”"—G. A. Foote, Isis 42, 205 (1951). 
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PHOTOVOLT Densitometer 


for 
Partition Chromatography 
and Paper Electrophoresis 


A photoelectric precision instrument for the 
rapid and convenient evaluation of strips and 
sheets of filter paper in partition chromatog- 
raphy and paper electrophoresis 


Write for Bulletin #800 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 


Litt 


| 
4 
400 900 $80 600 650 700 70° 


WAVE LENGTH mp 
Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mp, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 
For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also in reflectometry, light scattering me. 


microcolorimetry, | refractometry, polarimetry, and in all 

other fields h light in the visite 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


CALCIUM GLUCURONATE 


“Al these: highly purified forms of 
Glucuronic Acid are now’ commer- 


"Fine Chemicals from Corn” 


Chemical 


CORN PRODUCTS REFINING COMPANY 


pharmaceutical intermediates. ‘They 


may be utilized for the preparation 


Division 


17 BATTERY PLACE « NEW YORK 4, N.Y. 
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Also: Eelorimeters| pH Meters Photemeters 

* Fluorimeters | Nephelometers | Interference Filters 

Of interest in many biochemical fortechnical assistance and literature. i. 
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a 
5A 4 
3 


A famous name since 1872 


“JUNG” 


Microtomes and Microtome Knives 
for EVERY purpose 


Please request detailed information concern- 
ing any of the following models: 


e Rotary e Immersion 

e Clinical e Bone 

e Sliding e Brain & Lung 
e Freezing e Industrial 


WM. J. HACKER & CO. INC. 
82 Beaver Street New York 5, N. Y. 


LABORATORY RESPIRATION PUMP 


Respiration Pump 
Volume 6-500 cc 
Rate 22 R.P.M. 
115 Volt A.C, 1/12 H.P. Motor 


$175.00 plus transportation 


Variable Speed Pump: 


Electronically controlled 040 R.P.M., 
continuously variable 115 V. A.C, 


$350.00 plus transportation 


HARVARD APPARATUS CO., INC. 
(A non-profit organization for the advancement of physiology) 


DOVER, MASS. 


Meetings & Conferences 


January 

26-2. Australian and New Zealand Assoc. for the Ad- 
vancement of Science, Melbourne, Australia. (J. R. A. 
MeMillan, 157 Gloucester St., Sydney.) 

27. American Federation for Clinical Research, western 
section, Carmel, Calif. (A. B. French, Coilege of Medi- 
cine, Univ. of Utah, Sait Lake City.) 

27-28. Symposium on Hydrocarbon Chemistry, Houston, 
Texas. (L. B. Odell, Rice Hotel, P. O. Box 38, Houston.) 

27-29. American Physical Soc. New York, N.Y. (K. K. 
Darrow, Columbia Univ., New York 27.) 

27-29. American Assoc. of Physics Teachers, annual, 
New York, N.Y. (R. F. Paton, Univ. of Illinois, Ur- 
bana.) 

28-29. Assoc. of Geology Teachers, annual, Columbus, O. 
(R. P. Goldthwait, Ohio State Univ., Columbus 10.) 
28-29. Bur. of Biological Research, Rutgers Univ., New 
Brunswick, N.J. (W. H. Cole, College of Arts and Sci- 

ences, Rutgers Univ., New Brunswick.) 


February 


4-5. American Geophysical Union, Berkeley, Calif. (D. 
K. Todd, College of Engineering, Univ. of California, 
Berkeley 4.) 

7-9. Conf. on Silicosis and Occupational Chest Diseases, 
Saranac Lake, N.Y. (N. R. Sturgis, Jr., Saranac Lab- 
oratory, Saranac Lake.) 

7-11. American Soc. of Civil Engineers, San Diego, Calif. 
(W. N. Carey, 33 W. 39 St., New York 18.) . 

8-9. Midwest Welding Conf., Illinois Institute of Tech- 
nology, Chicago. (Mel Garbar, Illinois Institute of 
Technology, 35 W. 33rd St., Chicago 16.) 

11-25, Pan American Acad. of General Practice, Lima, 
Peru. (A. Martinez, 54 E. 72 St., New York 21.) 

18-17. American Inst. of Mining and Metallurgical En- 
gineers, annual, Chicago, Ill. (E. H. Robie, 29 W. 39 
St., New York 18.) 

14-16. Nutrition of Plants, Animals, Man. Michigan State 
College, Centennial Symposium, East Lansing. (Con- 
tinuing Education Service, Kellogg Center, Michigan 
State College.) 

14-19, Latin American Cong. of Physical Medicine, Lima, 
Peru. (C. L. de Victoria, 176 E. 71 St., New York 21.) 

17-18. National Conf. on Transitor Circuits, Philadelphia, 
Pa. (W. J. Popowski, Minneapolis-Honeywell Regula- 
tor Co., 176 W. Loudon St., Philadelphia 20.) 

17-19. American Acad. of Forensic Sciences, Los An- 
geles, Calif. (W. J. R. Camp, 1853 Polk St., Chicago 
12, Ill.) 

28-1. American Orthopsychiatric Assoc., 32nd annual, 
Chicago, Ill. (M. F. Langer, AOA, 1790 Broadway, 
New York 19.) 

28-2. American Educational Research Assoc., St. Louis, 
Mo. (F. W. Hubbard, 1201 16 St., NW, Washington 6, 
D.C.) 


March 


2-4. American Assoc. of University Professors, Gatlin- 
burg, Tenn. (R. E. Himstead, AAUP, 1785 Massachu- 
setts Ave., NW, Washington 6, D.C.) 

7-9. Chemical Inst. of Canada, Divisional Conf. of the 
Chemical Engineering Div., Ottawa, Ont. (W. M. Camp- 
bell, Box 323, Deep River, Ont.) 
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PERSONNEL PLACEMENT- 7 


YOUR ad here reaches over 32,000 foremost scientists 
in the  leadi educational institutions, industrial 
laboratories, a research foundations in the U. S. 
and 76 foreign countries — at a very low cost 
CLASSIFIED: 18¢ per word, minimum oun s $3.60. Use of 
x Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per 2 


7 times in 1 year 17.50 per 

13 times in 1] year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


PROOFS on display ads, copy must reach 4 
weeks before date net issue (Friday of every week 


|i 


Analytical Chemist: Ph.D., 1951. M.A. organic chemistry, B.A. 
biochemistry. Varied background in analytical development. Wish 
position utilizing biological background. mee honor so- 
cieties, age 35, family, veteran. Box 295, SCIENCE. 


AVOID DELAY ... . Cash in Advance 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


Biochemist; B.S. (Food Chemistry, Bacteriology); M.S. (Micro- 
biology); Ph.D. (Biochemistry); since 1946, technical director, 
small pharmaceutical company. Medical Bureau, (Burneice Larson, 
Director), Palmolive Building, Chicago. x 


Biologist, M.S. Zoology—physiology; 2 years postgraduate micro- 
biology, five years divided duties; x-ray-clinical laboratory, and 
hygiene, biology. Desires college teaching. oe 
296 


Biologist, Ph.D. Stanford, ten years fisheries research, teaching 
s TENCE. desires university teaching or research. Box 293, 


Botanist, woman, Ph.D., currently teaching eral botany, ey 
physiology, taxonomy, mycology. Available September, Teac 
research. Box 294, SCIENCE. 


Physiologist; Ph.D.; Ass’t. Professor. Teaching physiology, bio- 
physics. esearch : circulation, environmental, Industrial experience 
Gem. aviation physiology. Desires teaching, independent research, 
iophysics program responsibility, East. Box 297, a 1/7 


| POSKTIONS OPEN 


(a) Immuno-chemist; medical school research laboratories; research 
redominantly on immunology of Hodgkin's disease; West; $5- 
87, 000. (b) Medical director; duties include directing clinical work, 
development new drugs, medical writing ; $10-$15,000. (c) Clinical 
bacteriologist, Ph.D. or Master’s; association group of pathologists ; 
large city, medical center, East. (d) Biochemist, physical chemist 
or microbiologist qualified to serve as group leax ler; supervisory and 
industrial experience required; large industrial company, Chicago. 

12-4 Medical Bureau, (Burneice Larson, Director), Palmolive 
Building, Chicago. x 


Teaching and research assistantships available. Graduate work 
applied toward M.A. or Ph.D. in anatomy’ Write Paul G. Roofe, 
Department of Anatomy, University of Kansas, ee 


“OUR PREVIOUS AD 


created a great deal of interest, for which 
we are grateful. Additional advertising a 
in your magazine is contemplated.” a 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a c arge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
inch 


7 times in 1 year 17.50 per 

13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue riday of every week). 


BOOKS AND MaGazines lll 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC. 
19, Massachusetts 


WANTED TO PURCHASE ... Sets and runs, forei 


and domestic. Ertire 

SCIENTIFI PERIODICALS [itraries and smaller 
and BOOKS collections wanted. 

WALTER J. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


The Scholar’s Library seeks college manual manuscripts. Publica- 
tion is completely without cost to the author. The Scholar’s 
Library, 1640 York Avenue, New York, N. Y. x 


BACK NUMBER PERIODICALS —— Bonet and Sold 
@ Teli us what you want?—What have you to offer? 

| Abrahams zine Service DEPT, P, 56 E. 13th ST. 
ablished 1889 NEW YORK 3, N. Y. 


PROFESSIONAL SERvicES iil 


LOOKING FOR A PUBLISHER? 
Free Booklet sc we can publish 


VANTAGE PRESS, Ine. ° 120 W. "31 ‘St. ne York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 2 
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the MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—tfrovided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 

weeks before date of issue (Friday of every week). 


PROFESSIONAL SERVICES 


WISCONSIN 


‘ame! LABORATORY SERVICES | 


FOUNDATION) § Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 
Screening of compounds for insecticidal, fungicidal 
and bactericidal properties ® Biological evaluation 
and chemical determination of insecticides @ Peet- 
Grady and C.S.M.A. aerosol tests © Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V ° MADISON 1, WISCONSIN 


SUPPLIES AND EQUIPMENT |i 


CONSISTENT RATS & MICE 


All animals antibiotic free 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 
of Wistar rats and W. S. mice 


STAINS _ 


STARKMAN Biological Laboratory © 761 Bloor St.. W. 


offers precision equipment for the 
histology and chemical laboratory. 
215 East 149th Street » New York 51, N.Y. 


SUPPLIES AND EQUIPMENT 


INSTRUMENTS FOR SCIENCE 


BUY — SELL — TRADE 
122 GOLDEN GATE AVE. SAN FRANCISCO 2, CAL. 


——— ALBINO MICE 


STOKELY-PETERSON, INC. @ ,,, f.0. Box 1254 
Price list on request . Phone 5-1303 


PARASITOLOGICAL PREPARATIONS 


e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


ALBINO RATS 1 tex « 


the veterinarian 


HYPOPHYSECTOMIZED RATS to research” 


*Descendants of the Sprague-Dawley 
and Wistar Strains 


HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
No. Wilmington, Mass. 


(THIS ie the EXACT SIZE RECTANGLE “NIN Srruments 
on the Field Finder containing 

over OO lines and indicia, No. 201-050-150 
They form a simple, non-marking Micro-Slide 


device for the microscopist to re- 
locate fields of interest in a FIELD FINDER 
slide-mounted specimen, Other 

advantages: Superb precision— 
with interchangeability; non-des- LOVINS ENGINEERING 


tructive; used by substitution.) COMPANY 
"WRITE FOR BULLETIN. SILVER SPRING, Mi 


=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


43 replies!! 


Within ten days were received to a 
ment section of SCIENCE. Your own ad, here, will 
produce prompt results, at a minimum cost. Send 
your “copy”, now 
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KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


Write for this handy GBI Catalog 


@ You'll save time and money 4 
4 by using this new 1954 catalog as : 
y your source for research supplies, such as: 
Vitamin Free Test Casein Vitamin Supplements 
Vitamin Free Casein Crystalline Vitamins . 
Hydrolysate Hormones & Lipids ; 
Amino Acids & Peptides a — 
Carbohydrates Hormone Intermediates : 
Enzymes Research Chemicals 


Complete Microbiological Assay Media 
Bacteriological Media & Ingredients 
Adenylates, Nucleates, Purines & Pyrimidines 
Complete Afimal Test Diets & Ingredients 
PH Indicators Reagents & Stains 


Write today for your free copy 


GENERAL 


Park 


- BIOCHEMICALS, INC. 


® Chagrin Falls, Ohio 
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Polarized Light 
Microscopy with a 


ox 


ne 


Stereoscopic Microscope 


Ingenious new device by AO permits 
right-side-up images under 
polarized light 


"ak 


AY yar 
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The new AO No. 507 Polarizing Attach- _ rotating circular metal stage. graduat- 
ment for Stereoscopic Microscopes, de- _ ed in 5 degree intervals for gross quan- 
veloped at the suggestion of petroleum _ titative work, is easily centered in the 
geologists, will doubtless have many ap- _ optical system by three thumb screws. 
plications in other fields concerned with Ask your dealer to demonstrate the 
sedimentation studies. Easily attached No. 507 for you—or write Dept. 
to AO Spencer Stereoscopic Microscopes for further information. 
Nos. 25 and 28, it provides erect three- a 
dimensional images under polarized light. i 
Rapid interchange between stereoscopic f 
and polarized light microscopy is easi!y 
accomplished by means of the analyzer’s 
swing-out mount. With this feature, 
once set, the position of the specimen is 
not disturbed when a shift is made from 
one type of observation to the other. M 

BUFFALO 15, NEW YORK 
ment for the usual glass plate stage of 
the microscope. The polarizer,recessed in al 
the attachment’s stage proper, can’t fall 
out, can’t shift out of position. No. 507’s 
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